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(57)  Agasejectiondevice includes a bottle (5) having
an opening part (13) closed by a lid (14), a needle (6)
intruded into a pierced hole (14a) formed in the lid (14)
for stopping up the lid. The gas ejection device also in-
cludes a holder (7) holding the needle (6) at its one end
in a facing relation to the lid (14) of the bottle (5) and
movable towards and away from the lid (14). The gas
ejection device also includes a biasing member (8) for
biasing the holder (7) towards the lid (14) of the bottle
(5), and an actuating member (9) for actuating the holder
(7) in a direction away from the lid (14) to extract the
needle (6) from the pierced hole (14) to open the bottle
(5). The gas ejection device also includes a housing (10)
for accommodating the bottle (5) and the holder (7). The
bottle has been charged with a compressed gas in ad-
vance. The housing includes a gas duct (11) for forward-
ing the compressed gas, ejected via the pierced hole
(14a) in the lid (14), to outside.
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Description
Technical Field

[0001] This invention relates to a gas ejection device
for ejecting compressed gas charged into a gas bottle,
and to a spraying device for spraying a liquid as mist,
with the use of a gas bottle exchangeably formed as a
cartridge.

[0002] This application claims priority based on Japa-
nese Patent Application No.2004-28607, filed in Japan
on February 4, 2004, and on Japanese Patent Applica-
tions Nos.2004-339324 and 2004-339325, both filed in
Japan on November 24, 2004. The contents of these
Patent Applications are incorporated by reference into
this application.

Background Art

[0003] Adustblowerforblowing off dustand dirt affixed
to precision instruments or to negative photographicfilms
has so far been used extensively. The dust blower of this
type is usually formed as a spray can into which a lique-
fied gas as propellant is charged under elevated pres-
sures. On the top of the spray can, there is formed a
nozzle, operating for opening/ closing a valve, and also
operating as an ejection button. To one end of the nozzle
is connected a blow-out tube for ejecting the gas to small-
sized or intricate details of target articles. On actuating
the ejection button, the liquefied gas is vaporized in the
can and ejected via a tube, connected to the nozzle, un-
der the pressure generated at such time.

[0004] As aliquefied gas, used as a propellant for tar-
get components, HFC (hydrofluorocarbon) 134a or HFC
152ais used extensively as substitute for Freon gas. This
gas is preserved in a liquid state in a spray can under
elevated pressures.

[0005] However, this HFC, if released to atmospheric
air, produces a greenhouse effect. For this reason, this
gas was named a greenhouse effect gas, the emission
of which is to be controlled, in the Kyoto Protocol to the
United Nations Framework Convention on Climate
Change. In addition, attempts in reducing the emission
of the gas are now being made comprehensively by in-
dustrial circles. For example, the greenhouse effect of
HFC134ais 1300 times as high as that of carbon dioxide.
Hence, it has been desired to change over to use of prod-
ucts employing compressed gas other than the HFC
product.

[0006] Meanwhile, as a spraying device, ejecting the
liquid in a mist, an aerosol can, in which both liquid and
aliquefied carbonic acid gas have been sealed in a bottle,
is now in use. With this sort of the aerosol can, a conduit
flown through by the liquefied carbonic acid gas and the
liquid is provided in the bottle for extending from the bot-
tom to an ejection nozzle provided in an upper part of the
bottle. The liquid rises in the conduit, under the pressure
generated when the liquefied carbonic acid gas is vapor-
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ized. The liquid is ultimately sprayed in a mist via a nozzle
along with the liquefied gas.

[0007] Withthe use ofthe aerosol can, the compressed
gas may be sprayed extremely readily. However, since
the liquefied gas is charged under elevated pressures, a
complex mechanism is needed for ejection control for
the compressed gas.

[0008] Thereisalsoasprayingdevicein which asmall-
sized gas bottle, exchangeably formed as a cartridge, is
mounted on a cartridge adapter provided on a liquid tank
charged with the liquid to be sprayed. In this sort of the
spraying device, a conduit, flown through by a liquid, is
provided for extending from the bottom of a tank charged
with the liquid as far as the upper part of the tank. An
ejection nozzle for ejecting the gas charged in the gas
bottle is provided facing the vicinity of the foremost por-
tion of the conduit. When the compressed gas is sprayed
from the ejection nozzle onto the distal end of the conduit,
the negative pressure prevails in the conduit. Hence, the
liquid rises in the conduit and sprayed in a mist by the
gas blown from the ejection nozzle. When the inside of
the bottle has become depleted of the gas, the gas bottle
is dismounted from the cartridge adapter and an unused
gas bottle is mounted in position, so that the bottle may
be used on end.

[0009] Inthe spraying device in which the liquefied gas
and the liquid are charged in the bottle, the liquid can be
sprayed extremely readily. However, if liquefied gas or
the liquid has been used up, the device can no longer be
used and has to be discarded as a waste.

[0010] Onthe otherhand, in a spraying device employ-
ing a gas bottle formed exchangeably as a cartridge, the
gas bottle is handled by itself. Hence, the opening part
is closed before use and, when the device is mounted
on e.g. a cartridge, the opening part is opened using an
opener needle. Thus, if once the gas bottle is mounted
on a cartridge adapter, it cannot be dismounted until the
gas charged has been used up. If the gas bottle is inad-
vertently detached from the cartridge adapter, the gas
may be ejected at a time from the opening part under
elevated pressure, or the bottle may be popped out, thus
presenting an extremely dangerous state. Moreover, if
the user’s finger touches the opened opening part, there
is a risk of frost injury otherwise caused by the heat of
vaporization of the liquefied carbonic acid gas contained
into the bottle.

[0011] Moreover, if the gas bottle, once mounted on
the cartridge adapter, is dismounted therefrom, the car-
bonic acid gas charged is ejected in its entirety, so that
it is not possible to re-use the residual carbonic acid gas.
[0012] Furthermore, if, even before mounting the gas
bottle to the cartridge adapter, the gas bottle is inadvert-
ently dropped and the opening part is thereby injured,
there is risk that the carbonic acid gas charged is ejected
from the opening part, so that thee is a danger of the
bottle popping out or the frost injury to a user. Besides,
the gas bottle can no longer be put to re-use.

Patent Publication 1: JP Laid-Open Patent Publication
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2003-146393
Disclosure of the Invention
Problems to be solved by the Invention

[0013] Itis therefore an object of the present invention
to provide a gas ejection device in which ejection control
of the compressed gas is performed with the use of a
small-sized gas bottle charged with the compressed gas,
whereby the ejection control of the compressed gas may
be implemented by a simplified structure.

[0014] It is another object of the present invention to
provide a spraying device employing a gas bottle car-
tridge exchangeably constructed as a cartridge which
may be dismounted in safety for re-use even after the
cartridge is mounted once on the spraying device.

Means to solve the problem

[0015] For accomplishing the above objects, the
present invention provides a gas ejection device com-
prising a bottle having an opening part closed by a lid,
with the bottle being charged with a compressed gas in
advance, a needle piercing through a pierced hole
formed in the lid for stopping up the lid, a holder holding
the needle at one end thereof in a facing relation to the
lid of the bottle and movable towards and away from the
lid, a biasing member for biasing the holder towards the
lid of the bottle, an actuating member for actuating the
holderin a direction away from the lid to extract the needle
from the pierced hole for opening the bottle, and a hous-
ing for accommodating the bottle and the holder therein.
The housing includes a gas duct for forwarding the com-
pressed gas, ejected via the pierced hole in the lid, to
outside.

[0016] In the gas ejection device of the present inven-
tion, the carbonic acid gas, which is not liable to produce
the greenhouse effect, is used as a compressed gas form
the perspective of suppressing the greenhouse effect.
[0017] The presentinvention also provides a spraying
device comprising a gas bottle cartridge, and a liquid
tank. The gas bottle cartridge includes a bottle having an
opening part closed by a lid, a needle piercing through a
pierced hole formed in the lid for stopping up the lid, a
holder holding the needle at one end thereof in a facing
relation to the lid of the bottle and movable towards and
away fromthelid, a biasing member for biasing the holder
towards the lid of the bottle, an actuating member for
actuating the holder in a direction away from the lid for
opening the bottle, and a housing for accommodating the
bottle and the holder therein. The bottle is charged with
a compressed gas in advance, The housing includes a
mating coupling part formed with a gas duct for forward-
ing the compressed gas, ejected via the pierced hole in
the lid, to outside. The liquid tank includes a tank part
charged with liquid, a liquid tube for forwarding the liquid
charged in the tank part to outside the tank part, a cou-
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pling part for being coupled to the mating coupling part
in the housing for coupling detachably to the gas cartridge
bottle, and a nozzle member passed through the coupling
part so that a distal end thereof faces the vicinity of an
ejection port of the liquid tube. The liquid is ejected in a
mist along with the compressed gas.

[0018] The presentinvention also provides a spraying
device comprising a tank part charged with a liquid in
advance, a liquid tube for forwarding the liquid charged
into the tank part to outside the tank part, an ejection unit
communicating with the liquid tube for discharging the
liquid flowing in the liquid tube, a bottle having an opening
part sealed by a lid and charged in advance with a com-
pressed gas, a needle piercing through a pierced hole
formed in the lid for stopping the pierced hole, a holder
for holding the needle in a facing relation to the lid of the
bottle for movement towards and away from the lid, a
biasing member for biasing the holder towards the lid of
the bottle, an actuating member for actuating the holder
in a direction away from the lid for opening the bottle, and
an enclosure including a gas duct for the compressed
gas. The gas duct includes an ejection port of the com-
pressed gas, ejected from the pierced hole in the bottle,
with the ejection port facing the vicinity of the ejection
part of the liquid. The enclosure houses the bottle and
the holder. The liquid is ejected in a mist along with the
compressed gas.

Effect of the Invention

[0019] Intheabove gas ejection device, whenthe com-
pressed gas has been charged into a bottle formed by a
metal enclosure and no compressed gas is being
sprayed, the holder is biased towards the bottle, with the
acute end of the needle closing the lid of the bottle to
inhibit ejection of the compressed gas. Thus, with the
gas ejection device, the ejection control of the com-
pressed gas may be performed by a simplified configu-
ration of intruding/ extracting the needle for the lid.
[0020] Moreover, in the above spraying device, the
holder is biased towards the bottle, in a state where no
liquid is being sprayed, with the holder being then biased
towards the bottle to stop up the lid of the bottle with the
needle to inhibit ejection of the compressed gas. Hence,
with the spraying device, the gas bottle cartridge may be
dismounted in safety from the liquid tank, even after as-
sembling the gas bottle cartridge and the liquid tank to-
gether, without the risk of ejection of the compressed gas
or the frost injury otherwise caused by the heat of vapor-
ization.

[0021] In addition, in the above spraying device, the
bottle may be mounted to the liquid tank currently used,
or to another liquid tank, even if compressed gas is left
in the bottle, for re-using the bottle.

[0022] Furthermore, in the above spraying device, in
which the lid has been pierced by the needle and thereby
closed, by the holder being biased towards the bottle by
the biasing member, there is no risk of ejection of com-
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pressed gas accommodated in the bottle, or the risk of
frost injury otherwise caused by the heat of vaporization,
even if the gas bottle cartridge has been dropped inad-
vertently before mounting the gas bottle cartridge to the
coupling part of the liquid tank, thus assuring safe han-
dling.

[0023] In the above spraying device, when the com-
pressed gas has been charged into the tank, and no com-
pressed gas is being sprayed, the holder is biased to-
wards the bottle, and the acute end of the needle closes
the lid of the bottle to inhibit ejection of the compressed
gas. Thus, ejection control of the compressed gas may
be carried out by a simplified configuration consisting in
inserting and extracting the needle with respect to the lid.

Brief Description of the Drawings
[0024]

Fig.1 is a perspective view showing a gas ejection
device according to an embodiment of the present
invention.

Fig.2 is an exploded perspective view showing the
gas ejection device according to an embodiment of
the present invention.

Fig.3 is a cross-sectional view of the gas ejection
device according to an embodiment of the present
invention.

Fig.4 is a cross-sectional view of the gas ejection
device according to an embodiment of the present
invention, when looking from the upper surface of
the device.

Fig.5 is a perspective view showing the inside of the
gas ejection device with the gas ejection in cessa-
tion.

Fig.6 is a perspective view showing the inside of the
gas ejection device with the gas being ejected.
Fig.7 is a perspective view showing a gas ejection
device according to a modification of the present in-
vention.

Fig.8is an exploded perspective view of the gas ejec-
tion device according to the modification of the
present invention.

Fig.9 shows a lever member used in the gas ejection
device according to the modification of the present
invention.

Fig. 10 is a perspective view for illustrating the meth-
od for assembling the gas ejection device according
to the modification of the present invention.

Fig.11 is similarly a perspective view for illustrating
the method for assembling the gas ejection device
according to the modification of the present inven-
tion.

Figs.12(A) and 12(B) are perspective views of a
spraying device according to an embodiment of the
present invention, where Fig.12(A) shows the state
in which the gas bottle cartridge has been dismount-
ed from the liquid tank, and Fig.12(B) shows the state
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in which the gas bottle cartridge has been mounted
on the liquid tank.

Fig. 13 is an exploded perspective view of a spraying
device embodying the present invention.

Fig. 14 is a cross-sectional view showing the spray-
ing device with the liquid tank and the gas bottle car-
tridge detached from each other.

Fig.15is a cross-sectional view showing the spraying
device with the liquid tank and the gas bottle cartridge
coupled to each other.

Fig.16 is a perspective view showing a modification
of the spraying device embodying the presentinven-
tion.

Fig.17 is an exploded perspective view of a gas bottle
cartridge of a modification of the spraying device em-
bodying the present invention.

Fig.18 is a perspective view showing a gas bottle
cartridge of a modification of the spraying device em-
bodying the present invention.

Fig.19 is a perspective view showing a gas bottle
cartridge of a modification of the spraying device em-
bodying the present invention.

Best Mode for Carrying out the Invention

[0025] A gas ejection device and a spraying device
according to the present invention will now be described
with reference to the drawings. Initially, the gas ejection
device will be described and the spraying device will then
be described. A gas ejection device 1 is used as a dust
blower for removing dust and dirt when fabricating and
fixing precision instruments or when handling a semicon-
ductor device or a negative photographic film, by way of
an example. Referring to Figs.1 and 2, the gas ejection
device includes a carbonic acid gas cartridge bottle 5,
charged with a carbonic acid gas, as compressed gas,
and aholder 7 for holding an acute-pointed member, such
as a needle 6, for opening/closing the carbonic acid gas
cartridge bottle 5. The gas ejection device also includes
a torsion coil spring 8 for biasing the holder 7 towards an
opening of the carbonic acid gas cartridge bottle 5, and
an actuating member 9 for actuating the holder 7 in a
direction away from the opening of the carbonic acid gas
cartridge bottle 5 for releasing the carbonic acid gas. The
gas ejection device also includes a housing 10 in which
there are accommodated the carbonic acid gas cartridge
bottle 5 and the holder 7 and which has a gas duct 11
for forwarding the carbonic acid gas, ejected from the
carbonic acid gas cartridge bottle 5, to outside the device.
[0026] The liquefied carbonic acid gas has been
charged in a substantially cylindrical metal enclosure of
the carbonic acid gas cartridge bottle 5. An opening part
13 is formed in one end of the metal enclosure of the
carbonic acid gas cartridge bottle 5. The opening part 13
is covered by a lid 14 to prevent the carbonic acid gas
from leaking outwards from the inside of the metal en-
closure. A pierced hole 14ais formed in the lid 14 by the
needle 6 held by the holder 7 as later explained. The
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opening part 13 is stopped up by the needle 6 piercing
through the pierced hole 14a.

[0027] With the above-described carbonic acid gas
cartridge bottle 5, the carbonic acid gas is ejected through
the pierced hole 14a of the lid 14 by uplifting the needle
6 which has passed through the lid 14. Moreover, with
the above-described carbonic acid gas cartridge bottle
5, the opening part 13 is stopped up by the needle 6
passed through the pierced hole 14a to prevent ejection
of the carbonic acid gas.

[0028] Referring to Fig.3, the holder 7, adapted for
holding the needle 6 and for opening/closing the carbonic
acid gas cartridge bottle 5, is formed to a substantially
convexed cross-section, and is made up by a protuberant
part 15 and a flange part 17. The needle 6, piercing
through the lid 14 of the carbonic acid gas cartridge bottle
5, is passed through and retained by the protuberant part
15. The torsion coil spring 8, biasing the holder 7 towards
the carbonic acid gas cartridge bottle 5, is retained by a
retention groove 16 formed in the flange part 17.
[0029] The protuberant part 15, through which the nee-
dle 6 is introduced and retained, is slidably carried by a
guide wall section 41, formed as one with the housing 10
as later explained. The holder 7 is acted on by the actu-
ating member 9, as later explained, and is thereby moved
in a direction in which the protuberant part 15 is moved
in a direction away from the carbonic acid gas cartridge
bottle 5 against the force of the torsion coil spring 8.
[0030] The needle 6, adapted for stopping up the lid
14 of the carbonic acid gas cartridge bottle 5, has an
acute end 6a protruded from a bottom surface 7a of the
holder 7 and pierced through the lid 14 of the carbonic
acid gas cartridge bottle 5. That is, the needle 6 forms
the pierced hole 14a in the lid 14, while also closing this
pierced hole 14a to prevent the carbonic acid gas from
flowing outwards from within the carbonic acid gas car-
tridge bottle 5, into which the gas has been charged in
advance.

[0031] Theflange part 17, forming the end of the holder
7 opposite to the carbonic acid gas cartridge bottle 5, is
engaged by the torsion coil spring 8, such as a compres-
sion spring, adapted for biasing the holder 7. When the
holder 7 is housed within the housing 10, as later ex-
plained, as the torsion coil spring 8 is engaged with the
holder, the torsion coil spring 8 has one end abutted
against the inner wall section of the housing 10, while
having the opposite end retained by the retention groove
16 of the flange part 17. Thus, the torsion coil spring 8
biases the holder 7 towards the lid 14 of the carbonic
acid gas cartridge bottle 5.

[0032] When the holder 7, arranged and constructed
as described above, is housed within the housing 10, the
lid 14 of the carbonic acid gas cartridge bottle 5 faces
the bottom surface 7a carrying the needle 6. Since the
holder 7 is biased by the torsion coil spring 8 towards the
carbonic acid gas cartridge bottle 5, the needle 6 forms
the pierced hole 14a through the lid 14, while the acute
end 6a thereof is passed through the pierced hole 14a
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for stopping up the carbonic acid gas cartridge bottle 5.
[0033] When the holder 7 is moved by the actuating
member 9 in a direction away from the carbonic acid gas
cartridge bottle 5, against the force of the torsion coil
spring 8, the acute end 6a of the needle 6 is uplifted,
away from the lid 14, to enable the carbonic acid gas to
be ejected outwards. The so ejected carbonic acid gas
flows through the gas duct 11 of the housing 10 so as to
be ejected outwards. When the force of actuation of the
actuating member 9 is removed, the holder 7 is biased
towards the carbonic acid gas cartridge bottle 5, under
the force of the torsion coil spring 8. The acute end 6a
of the needle 6 is passed through the pierced hole 14a
formed in the lid 14 of the carbonic acid gas cartridge
bottle 5 to terminate the ejection of the carbonic acid gas.
[0034] The torsion coil spring 8, biasing the holder 7
towards the carbonic acid gas cartridge bottle 5, biases
the holder 7 with a pressure greater than the pressure
with which the acute end 6a of the needle 6, introduced
into the inside of the carbonic acid gas cartridge bottle 5
via pierced hole 14a of the lid 14, is pressured by the
carbonic acid gas charged into the cartridge bottle. That
is, the needle 6, retained by the holder 7, is not pressed
out of the pierced hole 14a, under the gas pressure in
the cartridge bottle, even when the needle has been
passed through the pierced hole 14a of the lid 14 so as
to be protruded into the inside of the carbonic acid gas
cartridge bottle 5. Thus, with the gas ejection device 1,
it is possible to prevent leakage of the carbonic acid gas,
charged into the carbonic acid gas cartridge bottle 5, from
the inside of the carbonic acid gas cartridge bottle, before
actuation on the holder 7 by the actuating member 9.
[0035] The actuating member 9, adapted for acting on
the holder 7 for ejecting the carbonic acid gas from within
the carbonic acid gas cartridge bottle 5, includes a lever
member 20 and an actuating button 21. The lever mem-
ber 20 is connected to the protuberant part 15 of the
holder 7 and rotationally carried by the housing 10, and
the actuating button 21 is adapted for thrusting and acting
on one end 20a of the lever member 20.

[0036] Referring to Figs.2 and 4, the lever member 20
is a plate-shaped member, the opposite end 20b of which
is cut out at 22a to a substantially arcuate shape to con-
form to the shape of a wall section 41 of the housing 10.
The cut-out 22 has facing sides 22a, 22a located below
the flange part 17 of the holder 7. When the opposite end
20b of the lever member 20 is rotated upwards, the op-
posite end 20b impinges on a push-down boss 30, pro-
tuberantly formed on the flange part 17, for uplifting the
holder 7. On outer lateral surfaces 20c, 20c of the lever
member 20, there are protuberantly formed rotation lugs
24 carried by rotation supports 42 formed on the housing
10. The rotation lugs 24 are formed by columnar-shaped
protrusions rotationally carried by recesses formed in the
rotation supports 42, as later explained. Towards one
end of the major surface part of the lever member 20,
there is formed an engagement opening 25 engaged by
one end of the actuating button 21.
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[0037] The actuating button 21, engaged in the en-
gagement opening 25 of the lever member 20, includes
an operating part 27, formed on the upper surface of the
housing 10 and which is thrust by a user's manual oper-
ation, and a thrust shaft 28, carried for movement in an
up-and-down direction within the housing 10 and having
one end 28a engaged in the engagement opening 25 of
the lever member 20. The thrust shaft 28 has its opposite
end 28b protruded above the upper surface of the hous-
ing 10 and connected to the operating part 27. The thrust
shaft 28 is formed at its one end 28a with an engagement
protrusion 29 and is connected to the lever member 20
by this engagement protrusion 29 engaging in the en-
gagement opening 25 formed in the major surface part
of the lever member 20.

[0038] The opposite end 20b of the lever member 20
with respect to the rotation lugs 24 is thrust downwards
by the push-down boss 30, formed on the flange part 17
of the holder 7, biased at all times towards the carbonic
acid gas cartridge bottle 5 by the torsion coil spring 8.
Hence, the opposite end 20b is rotated downwards, with
the rotation lugs 24 as pivot, whilst the one end 20a is
rotated upwards, as shown in Fig.3. Consequently, the
actuating button 21 has its operating part 27 elevated at
alltimes by engagement with the one end 20a of the lever
member 20.

[0039] When the operating part 27 of the actuating
member 9 is pushed down by the user, the one end 20a
of the lever member 20, thrust by the thrust shaft 28, is
rotated downwards, with the rotation lugs 24 as pivot,
while its opposite end 20b is rotated upwards. Hence,
the facing sides 22a, 22a, formed on the opposite end
20b of the lever member 20, acts on the lower side of the
push-down boss 30 of the flange part 17, so that the
holder 7 is elevated, against the bias of the torsion coil
spring 8, in a direction away from the lid 14 of the carbonic
acid gas cartridge bottle 5. This uplifts the acute end 6a
of the needle 6, carried by the holder 7, from the lid 14
of the carbonic acid gas cartridge bottle 5, to permit ejec-
tion of the carbonic acid gas.

[0040] The housing 10, having housed therein the car-
bonic acid gas cartridge bottle 5 and the holder 7, is
formed to a substantially tubular shape, from a thermo-
plastic resin, such as ABS resin, and is made up by a
lower housing section 31 and an upper housing section
32. In the lower housing section and in the upper housing
section, there are accommodated the carbonic acid gas
cartridge bottle 5 and the holder 7, respectively. The
housing 10 is of a size that permits the operation by a
user with one hand. In this housing 10, the gas duct 11
for the carbonic acid gas is formed in the upper housing
section 32.

[0041] The lower housing section 31 is of a height and
a diameter approximately the same as those of the car-
bonic acid gas cartridge bottle 5, and is capable of holding
the carbonic acid gas cartridge bottle 5 without idle move-
ments.

[0042] The upper housing section 32, in which is ac-
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commodated the holder 7, is formed as one with or de-
tachably from the lower housing section 31. The upper
housing section 32 is formed with a guide wall section
41 for guiding the movement of the protuberant part 15
of the holder 7, paired rotation supports 42, 42 and a
retainer 43 for retaining one end of the torsion coil spring
8. The paired rotation supports support the rotation lugs
24 of the lever member 20.

[0043] The guide wall section 41 is protuberantly
formed on a lower surface section 32a of the upper hous-
ing section 32 to slidably support the protuberant part 15
of the holder 7. In a recess 41a, delimited by the guide
wall section 41, and into which is introduced the protu-
berant part 15 of the holder 7, there is formed a through-
hole 44 to be passed through by the needle 6 retained
by the holder 7. This through-hole 44 is formed by the
needle 6 piercing through the lower surface section 32a
at the same time as the needle 6 pierces through the lid
14 of the carbonic acid gas cartridge bottle 5 at the outset.
Hence, the through-hole 44 is formed to the same diam-
eter as the diameter of the needle 6. The lower surface
section 32a is formed of a lubricious and repellant mate-
rial, such as polyethylene, for forwarding the movement
ofthe needle 6. In addition, when the needle 6 is extracted
from the pierced hole 14a of the lid 14, no gap is formed
between the through-hole 44 and the needle 6 so that it
is possible to prevent the carbonic acid gas from flowing
into the upper housing section 32.

[0044] The rotation supports 42, 42 are formed for pro-
truding from the lower surface section 32a of the upper
housing section 32, and are formed with support recess-
es for rotationally supporting the rotation lugs 24, 24 of
the lever member 20.

[0045] The retainer 43 is formed in an upper surface
section 32b of the upper housing section 32 for engage-
ment with the opposite end of the torsion coil spring 8
which has its one end retained in the retention groove 16
formed in the flange part 17 of the holder 7. This biases
the holder 7 towards the carbonic acid gas cartridge bottle
5 under the force of the torsion coil spring 8.

[0046] In a lower surface side of the upper housing
section 32 is formed a tapped hole 35 for threaded en-
gagement with the vicinity of the opening part 13 of the
carbonic acid gas cartridge bottle 5. Thus, when accom-
modated within the housing 10, the carbonic acid gas
cartridge bottle 5 may have its opening part 13 carried
by the tapped hole 35 and may thereby be retained in a
state free from performing idle movements.

[0047] Inthe upperhousing section 32, there is formed
the gas duct 11 for forwarding the carbonic acid gas,
ejected via carbonic acid gas cartridge bottle 5, to outside
the gas ejection device. The gas duct 11 leads to the lid
14 of the carbonic acid gas cartridge bottle 5, accommo-
dated in the housing 10, so that the carbonic acid gas,
ejected via pierced hole 14a of the lid 14, is allowed to
flow therethrough. An ejection part 36 for extending the
gas duct 11outwards for ejecting the carbonic acid gas
is protuberantly formed on the upper housing section 32.
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To the ejection part 36 may be detachably mounted an
ejection nozzle 37, as shown in Fig.2. With the ejection
nozzle 37, thus attached in place, the carbonic acid gas
may vigorously be ejected to targeted locations.

[0048] In the upper surface section 32b of the upper
housing section 32 is formed a through-opening 47
through which to insert the thrust shaft 28 of the actuating
member 9. The through-opening 47 supports the thrust
shaft 28 while guiding the thrust shaft in its movement in
the up-and-down direction.

[0049] In the upper surface section 32b of the upper
housing section 32 is also formed a through-opening 50
through which to insert a control member 49 for restricting
the upward movement of the holder 7 to control the
amount of extraction of the needle 6 from the lid 14 to
control the ejection of the carbonic acid gas. The control
member 49 is made up of a shaft part 49a introduced
into the inside of the upper housing section 32 so as to
compress against an upper surface section 7b of the
holder 7, and an adjustment part 49b provided outwardly
of the upper surface section 32b of the upper housing
section 32 for adjusting the depth of intrusion of the shaft
part 49a. The through-opening 50 is a tapped hole for
engaging with a male threaded portion of the shaft part
49a of the control member 49.

[0050] By rotating the adjustment part 49b of the con-
trol member 49, provided outside of the upper surface
section 32b of the upper housing section 32, the depth
of intrusion of the shaft part 49a may be adjusted to adjust
the position of abutment of the distal end of the shaft part
49a and hence the location of abutment of the distal end
of the shaft part 49a against the upper surface section
7b of the holder 7. Thus, even in case the holder 7 has
been uplifted by the actuating member 9, by turning the
adjustment part 49b of the control member 49, the shaft
part 49a of the control member 49 compresses against
the upper surface section 7b of the holder 7 to restrict
the elevation of the holder 7. Hence, the flow of the car-
bonic acid gas may be controlled to prevent the carbonic
acid gas from being ejected in an amount more than is
necessary.

[0051] The operation during actual field use of the gas
ejection device 1, constructed and arranged as described
above, will now be described. During actual use of the
gas ejection device 1, the ejection nozzle 37 is connected
to the ejection part 36, provided on the upper housing
section 32 of the housing 10 so that the ejection nozzle
37 will form an extension of the gas duct 11, as shown
in Fig.1.

[0052] Atthistime, with the carbonic acid gas cartridge
bottle 5, accommodated in the lower housing section 31
of the housing 10, the holder 7 is biased downwards by
the torsion coil spring 8, as shown in Fig.5. Thus, in the
gas ejection device 1, the acute end 6a of the needle 6,
held by the holder 7, pierces through the lid 14 to form a
through-opening at the outset, at the same time as the
acute end 6a of the needle 6 closes the pierced hole 6a
to prevent ejection of the carbonic acid gas.
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[0053] Since the lever member 20 of the actuating
member 9 is thrust downwards by the push-down boss
30 of the holder 7, biased at all times by the torsion coil
spring 8 towards the carbonic acid gas cartridge bottle
5, the opposite end 20b of the lever member is rotated
downwards, with the rotation lugs 24 as pivot, while the
one end 20a thereof is rotated upwards, as shown in Fig.
3. Consequently, the actuating button 21 of the actuating
member 9, engaged with the one end 20a of the lever
member 20, perpetually uplifts the operating part 27.
[0054] The user then holds the housing 10 of the gas
ejection device 1, as he/she directs an ejection end 373,
formed at the distal end of the ejection nozzle 37, towards
a target for ejection. When the user then thrusts the ac-
tuating button 21 of the actuating member 9, the one end
28a of the thrust shaft 28 is moved downwards, so that
the one end 20a of the lever member 20, engaged with
the thrust shaft 28, is rotated downwards, as shown in
Fig.6. The one end 20a of the lever member 20, engaged
with the thrust shaft 28, is rotated downwards, about the
rotation lugs 24 as pivot, while the otherend 20b is rotated
upwards. Since the facing sides 22a, 22a, formed at the
opposite end 20b of the lever member 20, compress
against the lower face of the push-down boss 30 of the
flange part 17, the holder 7 is uplifted, against the bias
of the torsion coil spring 8, in a direction away from the
lid 14 of the carbonic acid gas cartridge bottle 5. This
uplifts the acute end 6a of the needle 6, carried by the
holder 7, away from the pierced hole 14a of the lid 14 of
the carbonic acid gas cartridge bottle 5, thus ejecting the
carbonic acid gas compressed in the bottle.

[0055] The carbonic acid gas, thus ejected, flows into
the ejection nozzle 37, attached to the ejection part 36,
via gas duct 11 in the lower housing section 31 of the
housing 10, so as to be ejected via ejection end 37a of
the ejection nozzle 37.

[0056] Meanwhile, the adjustment part 49b of the con-
trol member 49 may be rotated to adjust the depth of
intrusion of the shaft part 49a and hence the point of
abutment of the distal end of the shaft part 49a against
the upper surface section 7b of the holder 7 at the outset.
Thus, when the holder 7 is uplifted by the actuating mem-
ber 9, the shaft part 49a of the control member 49 is
abutted against the upper surface section 7b of the holder
7 to control the uplifting of the holder 7, as well as to
prohibit the carbonic acid gas from being ejected in an
amount more than is necessary.

[0057] When the thrusting by the user on the actuating
button 21 of the actuating member 9is released, the hold-
er 7 is biased towards the carbonic acid gas cartridge
bottle 5 under the bias of the torsion coil spring 8. Hence,
the acute end 6a of the needle 6, held by the holder 7,
is passed through the pierced hole 14a of the lid 14 of
the carbonic acid gas cartridge bottle 5, for stoppering
the carbonic acid gas cartridge bottle 5. This halts the
ejection of the carbonic acid gas cartridge bottle 5 via
ejection nozzle 37.

[0058] The lever member 20 has the opposite end 20b
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thrust by the push-down boss 30 of the holder 7, biased
towards the carbonic acid gas cartridge bottle 5, so that
the lever member has its one end 20a rotated upwards
with the rotation lugs 24 as pivot. Thus, the thrust shaft
28 is moved upwards, so that the actuating button 21,
engaged with the one end 20a of the lever member 20,
and hence the operating part 27, are uplifted to above
the upper surface section 32b of the upper housing sec-
tion 32.

[0059] Thus, in a state of the gas ejection device 1 in
which the carbonic acid gas has been charged into the
carbonic acid gas cartridge bottle 5, formed by a metal
enclosure, and the spraying of the carbonic acid gas is
in cessation, the holder 7 is biased towards the carbonic
acid gas cartridge bottle 5 and the acute end 6a of the
needle 6 closes the lid 14 of the carbonic acid gas car-
tridge bottle 5 to prohibit the ejection of the carbonic acid
gas. Hence, with the gas ejection device 1, ejection of
the carbonic acid gas may be controlled reliably by a
simplified configuration consisting in inserting the needle
6 into the lid 6 and withdrawing the needle 6 from the lid
14.

[0060] The gas ejection device according to the
present invention may also be configured as explained
below. It should be noted that, in a gas ejection device
100, explained below, the same components as those of
the above-described gas ejection device 1 are depicted
by the same reference numerals and detailed description
therefor is dispensed with.

[0061] Referring to Figs.7 and 8, this gas ejection de-
vice 100 includes a carbonic acid gas cartridge bottle 5,
charged with a carbonic acid gas, as compressed gas,
and a holder 107 for holding a needle 106 adapted for
opening/ closing the carbonic acid gas cartridge bottle 5.
The gas ejection device 100 also includes a torsion coll
spring 8 for biasing the holder 107 towards an opening
part side of the carbonic acid gas cartridge bottle 5, and
an actuating member 109 for actuating the holder 107 in
a direction away from the opening part of the carbonic
acid gas cartridge bottle 5 for releasing the carbonic acid
gas. The gas ejection device 100 further includes a hous-
ing 110 which has housed therein the carbonic acid gas
cartridge bottle 5, a holder 107 and an actuating member
109 and which is provided with a gas duct 111 for for-
warding to outside the carbonic acid gas ejected from
the carbonic acid gas cartridge bottle 5.

[0062] The carbonic acid gas cartridge bottle 5 in-
cludes a metal enclosure in which has been charged the
liquefied carbonic acid gas, as described above. In ad-
dition, a pierced hole is formed in the carbonic acid gas
cartridge bottle by the needle 106 of the holder 107 pierc-
ing through the pierced hole 14a of the lid 14, while the
carbonic acid gas is prohibited from being ejected.
[0063] Referring to Fig.8, the holder 107, holding the
needle 106 and adapted for opening/ closing the carbonic
acid gas cartridge bottle 5, includes a protuberant part
115, aflange part 117 and a torsion coil spring fitting part
118. The flange part 117 includes a retention groove 116
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for retaining a torsion coil spring 8 adapted for biasing
the holder 107 towards the carbonic acid gas cartridge
bottle 5. On the torsion coil spring fitting part 118 is fitted
the torsion coil spring 8.

[0064] The protuberant part 115, through which is
passed and held the needle 106, is slidably supported
by a holder guide wall section 141, formed in a housing
110, as later explained, and guides the movement of the
needle in a direction towards and away from the carbonic
acid gas cartridge bottle 5. In addition, the holder 107 is
abutted by the actuating member 109 as later explained
and thereby actuated so that the protuberant part 115
will be moved in a direction away from the carbonic acid
gas cartridge bottle 5 against the bias of the carbonic
acid gas cartridge bottle 5.

[0065] The needle 106, closing the lid of the carbonic
acid gas cartridge bottle 5, has its acute end 106a pro-
truded from a bottom surface section 115a of the protu-
berant part 115, and pierces through the lid 14 of the
carbonic acid gas cartridge bottle 5. Thus, the needle
106 forms a pierced hole 14a in the lid 14, while closing
this pierced hole 14a to prohibit the carbonic acid gas
charged into the carbonic acid gas cartridge bottle 5.
[0066] The flange part 117, provided on an end of the
holder 107 opposite to the carbonic acid gas cartridge
bottle 5, is engaged by the torsion coil spring 8, such as
acompression spring, adapted for biasing the holder 107.
This torsion coil spring 8 is engaged around the holder
107 and, in this state, the holder 107 is housed in an
upper housing section 132 of the housing 110, as later
explained. The torsion coil spring 8 has one end abutted
against a top plate 145 of the housing 110, while having
the other end retained in the retention groove 116 of the
flange part 117. Thus, the torsion coil spring 8 biases the
holder 107 in a direction towards the lid 14 of the carbonic
acid gas cartridge bottle 5.

[0067] The flange part 117 also includes a lug 119
abutted by a lever member 120 of the actuating member
109. The lug 119, thus abutted by the lever member 120,
transmits the biasing force of the torsion coil spring 8 to
the lever member 120. The lug also transmits the biasing
force of the lever member 120, rotated by the actuating
member 109, to the holder 107.

[0068] The torsion coil spring fitting part 118, protuber-
antly formed on the opposite side of the protuberant part
115, with the flange part 117 in-between, is engaged by
the torsion coil spring 8 for engaging with and holding
the torsion coil spring by the holder 107. The torsion coil
spring fitting part 118 has a distal end 118a reduced in
diameter to form a flange part 118b which is introduced
into and retained by the top plate 145 as later explained.
[0069] When the holder 107, arranged and construct-
ed as described above, is accommodated in the housing
110, the lid 14 of the carbonic acid gas cartridge bottle 5
faces a bottom surface section 115a of the protuberant
part 115 carrying the needle 106. Since the holder 107
is biased towards the carbonic acid gas cartridge bottle
5 by the torsion coil spring 8, the needle 106 pierces
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through the lid 14, while the acute end 106a is passed
through the pierced hole 14a for stopping up the carbonic
acid gas cartridge bottle 5.

[0070] When the holder 107 is moved by the actuating
member 109 in a direction opposite to the carbonic acid
gas cartridge bottle 5, against the bias of the torsion coil
spring 8, the acute end 106a of the needle 106 is uplifted,
in a direction away from the lid 14, thus ejecting the car-
bonic acid gas. The carbonic acid gas, thus ejected, flows
through the gas duct 111 of the housing 110 and thence
ejected to outside. When freed from the biasing force,
exerted by the actuating member 109, the holder 107 is
biased towards the carbonic acid gas cartridge bottle 5,
under the bias of the torsion coil spring 8. The acute end
106a of the needle 106 then pierces through the pierced
hole 14a, formed through the lid 14 of the carbonic acid
gas cartridge bottle 5, such as to stop the ejection of the
carbonic acid gas.

[0071] Meanwhile, the torsion coil spring 8, biasing the
holder 107 towards the carbonic acid gas cartridge bottle
5, biases the holder 107 with a pressure greater than the
pressure with which the carbonic acid gas charged into
the bottle thrusts the acute end 106 of the needle 106
intruded into the inside of the carbonic acid gas cartridge
bottle 5 through the pierced hole 14a of the lid 14. That
is, the needle 106, held by the holder 107, is not extruded
out of the pierced hole 14a by the gas pressure in the
bottle even when the needle has been passed through
the pierced hole 14a of the lid 14 so as to be intruded
into the inside of the carbonic acid gas cartridge bottle
5. Thus, the carbonic acid gas, charged into the inside
of the carbonic acid gas cartridge bottle 5, may be pre-
vented from leaking out before the holder 107 is acted
on by the actuating member 109.

[0072] The actuating member 109, adapted for eject-
ing the carbonic acid gas from the inside of the carbonic
acid gas cartridge bottle 5, includes a lever member 120,
engaged by the protuberant part 115 of the holder 107
and rotationally carried by the housing 110, and a thrust
shaft 121 for thrusting the one end 120a of the lever mem-
ber 120.

[0073] ReferringtoFigs.8and9,thelever member 120
includes a plate-shaped member, an opposite end 120b
of which is cut out to a substantially arcuate shape con-
forming to the shape of a holder guide wall section 141
of the housing 110, to form a first cut-out 122. The first
cut-out 122 includes facing sides 122a, 122a located be-
low the flange part 117 of the holder 107. When the op-
posite end 120b of the lever member 120 is rotated up-
wards, the opposite end 120b compresses against the
lug 119 protuberantly formed on the flange part 117 to
thrust the holder 107 upwards. On outer lateral surfaces
120c, 120c of the lever member 120, there are protuber-
antly formed rotation lugs 124 carried by slits 142a of
support wall sections 142 formed on the housing 110.
These rotation lugs 124 are formed by columnar-shaped
protrusions rotationally carried by the slits 142a of the
support wall sections 142 as later explained. In the major
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surface side towards the one end 120a of the lever mem-
ber 120 is formed a second cut-out 125 engaged by the
thrust shaft 121.The second cut-out 125 is formed by
cutting out the one end 120a of the lever member 120 to
a substantially arcuate shape conforming to the shape
of a thrust shaft guide wall section 143. In this recess 125
is intruded the thrust shaft 121. On the other hand, lateral
sides 125a, 125a of the second recess 125 are thrust by
a thrust lug 129 protuberantly formed on the thrust shaft
121. Thus, when the thrust shaft 121 is thrust, the lever
member 120 is thrust by the thrust lug 129, so that its
one end 120a is rotated downwards.

[0074] The thrust shaft 121, engaged with the second
cut-out 125 of the lever member 120, includes a shaft
part 127, a support piece 128 and the thrust lug 129. The
shaft part is thrust by a user via an eject button 151 of a
cap 150 provided on the upper housing section 132 of
the housing 110, and the support piece is carried for
movement in the up-and-down direction within the hous-
ing 110. The thrust lug compresses against the one end
120a of the lever member 120 to thrust and actuate the
lever member. The shaft part 127 has its upper end thrust
by the eject button 151 of the cap 150, while having its
lower end passed through the thrust shaft guide wall sec-
tion 143 provided within the housing 110 to guide the
movement along the longitudinal direction of the thrust
shaft 121. The support piece 128 has a substantially T-
shaped cross-section and is formed for protruding along
the longitudinal direction from a mid point along the lon-
gitudinal direction of the thrust shaft 121. This support
piece 128 is movably engaged with a guide rail 144
mounted upright for extending along the direction of
movement of the thrust shaft 121 within the housing 110.
Hence, the movement of the thrust shaft 121 is also guid-
ed by this guide rail 144. The thrust lug 129 is formed for
extending along the longitudinal direction at a mid point
ofthe shaft part 127 for protruding in an opposite direction
with respect to the support piece on both sides of the
shaft part 127 so as to be engaged with the lateral sides
125a, 125a of the lever member 120. When the thrust
shaft 121 is thrust, the thrustlug 129 compresses against
the lateral sides 125a, 125a of the lever member 120 to
cause the one end 120a of the lever member 120 to be
rotated downwards.

[0075] With the actuating member 109, the opposite
end 120b of the lever member 120, as referenced to the
rotation lugs 124 of the lever member 120, is pushed
downwards by the lug 119 protuberantly formed on the
flange part 117 of the holder 107, biased at all times by
the carbonic acid gas cartridge bottle 5 towards the car-
bonic acid gas cartridge bottle 5. Thus, the opposite end
120b of the lever member is rotated downwards, with the
rotation lugs 24 as pivot, while its one end 120a is rotated
upwards. Consequently, the thrust shaft 121 is thrust by
the lateral sides 125a, 125a, provided on the one end
120a of the lever member 120, and hence is thrust up-
wards at all times.

[0076] When the eject button 151 of the cap 150 is
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thrust downwards by the user, the shaft part 127 of the
thrust shaft 121 is thrust downwards by the eject button
151. Thus, the lower end of the shaft part 127 of the thrust
shaft 121 isintruded into a recess 143a of the thrust shaft
guide wall section 143. The support piece 128 is moved
downwards as it is guided by the guide rail 144, whilst
the thrust lug 129 thrusts the lateral sides 125a, 125a of
the lever member 120 downwards. This causes the one
end 120a of the lever member 120 to be rotated down-
wards, with the rotation lugs 124 as pivot, while causing
the opposite end 120b to be rotated upwards. Since the
paired lateral sides 122a, 122a, formed on the opposite
end 120b of the lever member 120, compress against
the lower surface of the lug 119 of the flange part 117,
the holder 107 is uplifted, against the bias of the torsion
coil spring 8, away from the lid 14 of the carbonic acid
gas cartridge bottle 5. This causes the acute end 106a
ofthe needle 106, carried by the holder 107, to be uplifted
away from the lid 14 of the carbonic acid gas cartridge
bottle 5, to permit ejection of the carbonic acid gas.
[0077] Thehousing 110, housing the carbonic acid gas
cartridge bottle 5, holder 107 and the actuating member
109, is formed of a thermoplastic resin, such as ABS
resin, to a substantially cylindrical shape, and is com-
posed of alower housing section 131 and an upper hous-
ing section 132. The carbonic acid gas cartridge bottle 5
and the holder 107 are accommodated in the lower hous-
ing section 131 and in the upper housing section 132,
respectively. It is noted that the housing 110 is of a size
to permit the user to hold the housing with one hand. A
flow duct 111 for the carbonic acid gas is formed in the
upper housing section 132 of the housing 111.

[0078] The lower housing section 131 is of a height
and a diameter approximately the same as those of the
carbonic acid gas cartridge bottle 5, and is capable of
holding the carbonic acid gas cartridge bottle 5 in a man-
ner free from idle movements.

[0079] The upper housing section 132, in which are
accommodated the holder 107 and the actuating member
109, is formed as one with or detachably from the lower
housing section 31. A lower surface section 132a of the
upper housing section 132 is formed with a holder guide
wall section 141 for guiding the movement of the protu-
berant part 115 of the holder 107, paired support wall
sections 142, 142, a thrust shaft guide wall section 143,
a pair of guide rails 144, 144 and a top plate 145. The
support wall sections support the rotation lugs 124, 124
of the lever member 120, and the thrust shaft guide wall
section guides the movement of the thrust shaft 121,
whilst the guide rails are engaged with the support piece
128 of the thrust shaft 121. The top plate is provided at
the upper ends of the paired support wall sections 142,
142 and is adapted for retaining one end of the torsion
coil spring 8. The upper housing section 132 is covered
by the cap 150 mounted on the lower surface section
132a of the upper housing section 132.

[0080] The holder guide wall section 141 is provided
for protruding from the upper surface of the lower surface
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section 132a of the upper housing section 132 for slidably
supporting the protuberant part 115 of the holder 107. In
a recess 141a defined by the holder guide wall section
141 and into which is intruded the protuberant part 115
of the holder 107 is formed a through-hole 146 passed
through by the needle 106 retained by the holder 107.
This through-hole 146 is formed by the needle 106 pierc-
ing through the lower surface section 132a at the same
time as the needle pierces through the lid 14 of the car-
bonic acid gas cartridge bottle 5 at the outset. Hence,
the through-hole 44 is formed to the same diameter as
the diameter of the needle 106. The lower surface section
132aisformed of alubricious and repellant material, such
as polyethylene, for guiding the movement of the needle
106. In addition, when the needle 106 is extracted from
the pierced hole 14a of the lid 14, no gap is formed be-
tween the through-hole 146 and the needle 106 so that
itis possible to prevent the carbonic acid gas from flowing
into the upper housing section 132.

[0081] The rotation supports 142, 142 are formed for
protruding from the upper surface side of the lower sur-
face section 132a of the lower housing section 132, and
are formed with slits 142a for rotationally supporting the
rotation lugs 124, 124 of the lever member 120. The slits
142a are formed by opening the upper lateral sides of
the support wall sections 142, 142. It is via these open
ends that the rotation lugs 124, 124 of the lever member
120 are introduced. A plural number of engagement pro-
jections 142b, adapted for engaging with the top plate
145, are formed on the upper lateral sides of the support
wall sections 142, 142.

[0082] The thrustshaftguide wall section 143 isformed
on the upper surface side of the lower surface section
132a of the upper housing section 132 and slidably sup-
port the shaft part 127 of the thrust shaft 121 to guide the
movement of the thrust shaft 121. The thrust shaft guide
wall section 143 has a substantially circular recess 143a,
conforming to the diameter of the shaft part 127 of the
thrust shaft 121, and guides the thrust shaft 121 as the
shaft part 127a is slid in the recess 143a.

[0083] The guide rails 144, 144 are protuberantly
formed on the upper surface of the lower surface section
132a of the upper housing section 132 and are formed
to a substantially L shape. The guide rails 144, 144 are
arranged to a substantially U shape by placing the sides
of the L shape face to face, to form a slit extending in the
longitudinal direction. An open side of the letter U faces
opposite to the thrust shaft 121. In the slit part is engaged
the support piece 128 of the thrust shaft 121, having a
substantially T-shaped cross-section, for slidably sup-
porting the thrust shaft 121.

[0084] The top plate 145 includes a plural number of
through-holes 145a in which are passed a plural number
of the engagement projections 142b formed on the upper
lateral sides of the support wall sections 142, 142. Into
these through-holes 145a are passed the engagement
projections 142b, whereby the top plate 145 is carried by
the support wall sections 142, 142. The top plate 145 has
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its one end engaged by the opposite end of the torsion
coil spring 8 having one end retained by the retention
groove 116 formed in the flange part 117 of the holder
107. In this manner, the holder 107 is biased by the tor-
sion coil spring 8 towards the carbonic acid gas cartridge
bottle 5. The top plate 145 also includes a hole 145b
passed through by the distal end 118a of the torsion coil
spring fitting part 118 of the holder 106 and adapted for
retaining the flange part 118b of the torsion coil spring
fitting part 118.

[0085] A retention opening 135 for threaded engage-
ment with the vicinity of the opening part 13 of the car-
bonic acid gas cartridge bottle 5 is formed in the lower
surface of the lower surface section 132a of the upper
housing section 132. In the retention opening 135 is
formed afemale screw thread for engaging with the open-
ing part 13 of the carbonic acid gas cartridge bottle 5.
When the carbonic acid gas cartridge bottle 5 is housed
in the housing 110, the opening part 13 is carried by the
retention opening 135, whereby the carbonic acid gas
cartridge bottle is accommodated in a manner free from
idle movements. At this time, there is formed in the car-
bonic acid gas cartridge bottle 5, between the lid 14 and
the lower surface section 132a of the upper housing sec-
tion 132, a clearance for forwarding the carbonic acid
gas to the gas duct 111.

[0086] In the upper housing section 132, there is
formed a gas duct 111 for forwarding to outside the car-
bonic acid gas, ejected outwards from the carbonic acid
gas cartridge bottle 5. The gas duct 111 includes a con-
duit 147 directed from the lower surface section 132a of
the upper housing section 132. The conduit 147 has its
one end facing the retention opening 135 and separated
a preset clearance from the lid 14 of the carbonic acid
gas cartridge bottle 5 threadedly engaged with the reten-
tion opening 135. The opposite end of the conduit 147
faces outwards, so that the gas duct 111 may eject out-
wards the carbonic acid gas ejected from the pierced
hole 14a of the lid 14.

[0087] A cap 150, provided on the upper housing sec-
tion 132, is a hollow cylindrical casing, opened at its one
end. The cap 150 may be attached to the upper housing
section 132 to accommodate components, such as the
holder 107 or the actuating member 109, mounted on
the lower surface section 132a, and to permit the distal
end of the conduit 147, carrying the gas duct 111, to face
outwards.

[0088] On a closed upper surface section 150a of the
cap 150, there is provided an eject button 151 for acting
on a thrust shaft 121. In the outer rim of the cap 150,
there is formed a cut-out 152 through which is intruded
the distal end of the conduit 147. In the upper surface
150a of the cap 150, there is formed an opening part 153
in which is disposed the eject button 151. By forming the
upper surface 150a as a rectangular cut-out, the opening
part 153 is formed with its one end facing the outer rim
of the upper surface 150a. The eject button 151, provided
to this opening part 153, is rotationally coupled to the cap
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150 via a hinge, not shown, formed on the closed end of
the opening part 153. The eject button 151 is abutted by
one end of the shaft part 127 of the thrust shaft 121, so
that, when the user acts on the eject button, the thrust
shaft 121 is moved downwards. The eject button 151 is
also thrust upwards by the thrust shaft 121, on which the
force of bias of the torsion coil spring 8 acts via lever
member 120.

[0089] The cut-out 152 is formed, by substantially ar-
cuately cutting out a portion of the outer rim of the cap
150, so that the lower end of the cut-out faces the open
end of the cap 151. The cut-out 152 is engaged by the
distal end of the conduit 147 of the gas duct 111, from
the open end side, by having the cap 150 mounted on
the housing 10 from above the upper housing section
132.

[0090] The gas ejection device 100 is assembled as
shown in Figs.10 and 11. More specifically, the carbonic
acid gas cartridge bottle 5 is mounted on the upper hous-
ing section 132, and the lower housing section 131 is
mounted in position. The holder 106 and the actuating
member 109 are mounted on the lower surface section
132a, on which there are provided the holder guide wall
section 141, supporting wall sections 142, 142, thrust
shaft guide wall section 143, guide rails 144, 144, top
plate 145 and the conduit 147. The cap 150is then mount-
ed to the housing 110 for overlying the upper housing
section 132.

[0091] With the gas ejection device 100, the opening/
closing state of the carbonic acid gas cartridge bottle 5
can be checked with the holder 106 and the actuating
member 109 mounted in position. That is, with the gas
ejection device 100, the operating state can be checked,
prior to mounting the cap 150, by retaining the holder 106
and the torsion coil spring 8 by the top plate 145 mounted
on the support wall sections 142, 142. Hence, the labor
of dismounting the cap 150 for checking for possible mal-
functioning of the internal structure may be dispensed
with, unlike the case where the holder and the torsion
coil spring are retained by the cap and the cap is applied
before proceeding to check the opening/ closure opera-
tion of the carbonic acid gas cartridge bottle.

[0092] The operation during field use of the gas ejec-
tion device 100, arranged and constructed as described
above, will now be described. In use of the gas ejection
device 100, the ejection nozzle 156 is coupled to the con-
duit 147, provided in the upper housing section 132 of
the housing 110, for interconnecting the gas duct 111
and the ejection nozzle 156, as shown in Fig.7.

[0093] Atthistime, with the carbonic acid gas cartridge
bottle 5, housed in the lower housing section 131 of the
housing 110, the holder 107 is biased downwards by the
torsion coil spring 8. Thus, with the gas ejection device
100, the acute end 106a of the needle 106, retained by
the holder 107, pierces through the lid 14 to form an open-
ing at the outset. In addition, the pierced hole 14a is
closed by the acute end 106a of the needle 106 to prohibit
ejection of the carbonic acid gas.
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[0094] On the other hand, the lever member 120 of the
actuating member 109, thrust downwards by the lug 119
ofthe holder 107, biased at all times towards the carbonic
acid gas cartridge bottle 5 by the torsion coil spring 8,
has its opposite end 120b rotated downwards, with the
rotation lugs 124 as pivot, with its one end 120a being
rotated upwards. Hence, the thrust shaft 121, having its
thrust lug 129 engaged with the lateral sides 125a of the
lever member 120, has its shaft part 127 thrust upwards
for all time.

[0095] The user then holds the housing 110 of the gas
ejection device 100 as an ejection port 156a, provided
at the distal end of the ejection nozzle 156, will be directed
towards a target for ejection. When the user thrusts the
eject button 151 of the cap 150, the thrust lug 129 of the
thrust shaft 121 is moved downwards, and hence the one
end 120a of the lever 120, engaged with this thrust lug
129, are rotated downwards, with the rotation lugs 124
as pivot, with the opposite end 120b being rotated up-
wards. Hence, the facing sides 122a on the opposite end
120b of the lever member 120 compress against the low-
er surface of the lug 119 of the flange part 117. Conse-
quently, the holder 107 is uplifted, against the bias of the
torsion coil spring 8, away from the lid 14 of the carbonic
acid gas cartridge bottle 5. Since this uplifts the acute
end 106a of the needle 106, carried by the holder 107,
from the pierced hole 14a of the lid 14 of the carbonic
acid gas cartridge bottle 5, the carbonic acid gas, com-
pressed in the bottle, is ejected outwards.

[0096] The carbonic acid gas, thus ejected, flows to
the ejection nozzle 156, attached to the conduit 147, via
gas duct 111 provided in the upper housing section 132
of the housing 110, so as to be released via ejection port
156a of the ejection nozzle 156.

[0097] When the thrusting by the user on the eject but-
ton 151 of the actuating member 109 is released, the
holder 107 is biased towards the carbonic acid gas car-
tridge bottle 5, under the bias of the torsion coil spring 8.
Thus, the acute end 106a of the needle 106, carried by
the holder 107, is passed through the pierced hole 14a
of the lid 14 of the carbonic acid gas cartridge bottle 5,
for stoppering the carbonic acid gas cartridge bottle 5.
This causes cessation of ejection of the carbonic acid
gas from the ejection nozzle 156.

[0098] On the other hand, the lever member120 has
its opposite end 120b thrust by the lug 119 of the holder
107, biased towards the carbonic acid gas cartridge bot-
tle 5, so that its one end 120a is rotated upwards, with
the rotation lugs 124 as pivot. Thus, the thrust shaft 121,
engaged with the one end 120a of the lever member 120,
has its shaft member 127 shifted upwards, so that the
eject button 151 of the cap 150, compressing against the
shaft part 127, is also uplifted towards the upper surface
150a.

[0099] Thus, in the gas ejection device 100, when the
carbonic acid gas has been charged in the carbonic acid
gas cartridge bottle 5, formed by a metal enclosure, and
the carbonic acid gas is not being sprayed, the holder
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107 is biased towards the carbonic acid gas cartridge
bottle 5, so that the acute end 106a of the needle stops
up the lid 14 of the carbonic acid gas cartridge bottle 5
to inhibit ejection of the carbonic acid gas. Thus, with the
gas ejection device 100, ejection control of the carbonic
acid gas can be performed reliably despite its simple con-
figuration of introducing and extruding the needle 106 for
the lid 14.

[0100] A spraying device 200, embodying the present
invention, will now be described in detail with reference
to the drawings. The components which are the same as
those of the gas ejection device 1 are depicted by the
same reference numerals and detailed description is dis-
pensed with. Referring to Fig.12, this spraying device
200 includes a gas bottle cartridge 202, having housed
therein a carbonic acid gas cartridge bottle 5, charged
with a carbonic acid gas for spraying the liquid as a liquid
mist, and a liquid tank 203, detachably mounted on the
gas bottle cartridge 202. Fig.12(A) shows the state in
which the gas bottle cartridge 202 and the liquid tank 203
are detached from each other, and Fig.12(B) shows the
state in which the gas bottle cartridge 202 and the liquid
tank 203 are attached to each other.

[0101] Referring to Figs. 13 and 14, the gas bottle car-
tridge 202 includes a carbonic acid gas cartridge bottle
5, charged with the carbonic acid gas, and a holder 7 for
carrying a needle 6 for opening the carbonic acid gas
cartridge bottle 5. The gas bottle cartridge 202 also in-
cludes a torsion coil spring 8 for biasing the holder 7
towards the opening part of the carbonic acid gas car-
tridge bottle 5, and an actuating member 9 for actuating
the holder 7 in a direction of separating the holder 7 and
the opening part of the carbonic acid gas cartridge bottle
5 from each other for releasing the carbonic acid gas.
The gas bottle cartridge 202 also includes a housing 210
foraccommodating the carbonic acid gas cartridge bottle
5 and the holder 7.

[0102] It is noted that the carbonic acid gas cartridge
bottle 5, needle 6, holder 7, torsion coil spring 8 and the
actuating member 9 are similar to the corresponding
components of the gas ejection device 1 and hence are
depicted by the same reference numerals, while the de-
tailed description is dispensed with.

[0103] The housing 210, having housed therein the
carbonic acid gas cartridge bottle 5 and the holder 7, is
formed to a tubular shape from a thermoplastic resin,
such as ABS resin, and is made up by a lower housing
section 211 and an upper housing section 212. In the
lower housing section and in the upper housing section,
there are accommodated the carbonic acid gas cartridge
bottle 5 and the holder 7, respectively. The housing 10
is of a size that permits the operation by a user with one
hand. Between the lower housing section 211 and the
upper housing section 212 of the housing 210, there is
formed, in addition to a flow duct for the carbonic acid
gas, a mating coupling part 213 to which is inserted a
coupling part 222 for the liquid tank 203 as later ex-
plained.
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[0104] The lower housing section 211 is of a height
and a diameter approximately the same as those of the
carbonic acid gas cartridge bottle 5, and is capable of
holding the carbonic acid gas cartridge bottle 5 without
idle movements.

[0105] The upper housing section 212, in which is ac-
commodated the holder 7, is formed as one with or de-
tachably from the lower housing section 211. The upper
housing section 212 is formed with a guide wall section
41 for guiding the movement of the protuberant part 15
of the holder 7, paired rotation supports 42, 42 and a
retainer 43 for retaining one end of the torsion coil spring
8. The paired rotation supports support the rotation lugs
24, 24 of the lever member 20.

[0106] The guide wall section 41 is protuberantly
formed on a lower surface section 212a of the upper
housing section 212 to slidably support the protuberant
part 15 of the holder 7. In a recess 41a, delimited by the
guide wall section 41, and into which is introduced the
protuberant part 15 of the holder 7, there is formed a
through-hole 44 to be passed through by the needle 6
provided on the holder 7. This through-hole 44 is formed
at the outset by the needle 6 pierced through the lower
surface section 212a at the same time as the needle
pierces through the lid 14 of the carbonic acid gas car-
tridge bottle 5. Hence, the through-hole 44 is formed to
the same diameter as the diameter of the needle 6. The
lower surface section 212a is formed of a lubricious and
repellant material, such as polyethylene, for guiding the
movement of the needle 6. In addition, when the needle
6 is extracted from the pierced hole 14a of the lid 14, no
gap is formed between the through-hole 44 and the nee-
dle 6 so that it is possible to prevent the carbonic acid
gas from flowing into the upper housing section 212.
[0107] The rotation supports 42, 42 are formed for pro-
truding from the lower surface section 212a of the upper
housing section 212, and are formed with support recess-
es for rotationally supporting the rotation lugs 24, 24 of
the lever member 20.

[0108] The retainer 43 is formed in an upper surface
section 212b of the upper housing section 212 for en-
gagement with the opposite end of the torsion coil spring
8 which has its one end retained in the retention groove
16 formedin the flange part 17 of the holder 7. This biases
the holder 7 towards the carbonic acid gas cartridge bottle
5 under the force of the torsion coil spring 8.

[0109] In a lower surface side of the upper housing
section 212 is formed a tapped hole 35 for threaded en-
gagement with the vicinity of the opening part 13 of the
carbonic acid gas cartridge bottle 5. Thus, when accom-
modated within the housing 10, the carbonic acid gas
cartridge bottle 5 may have its opening part 13 carried
by the tapped hole 35 and may thereby be retained in a
state free from idle movements.

[0110] In the upper housing section 212, there is
formed awindow 216 for causing the lid 14 of the carbonic
acid gas cartridge bottle 5 to face the mating coupling
part 213 for the liquid tank 203. The needle 6 retained
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by the holder 7 is inserted into the upper housing section
212 via this window 216 for closing and sealing the lid
14 of the carbonic acid gas cartridge bottle 5. This window
216 communicates with the mating coupling part 213,
into which is inserted the coupling part 222 of the liquid
tank 203, such as to form a gas duct 217 for forwarding
the ejected carbonic acid gas via window 216 towards
the mating coupling part 213.

[0111] The lower part of the upper housing section 212
includes the mating coupling part 213 by which the liquid
tank 203 is mounted to or dismounted from the gas bottle
cartridge 202. The mating coupling part 213 is formed to,
for example, a circular recess by cutting out the lower
lateral surface of the upper housing section 212 in such
a manner as to permit the coupling part 222 of the liquid
tank 203 to fit in the so formed recess. The mating cou-
pling part 213 is in communication with the gas duct 217
defined by the window 216, formed in the upper housing
section 212, and by the lower surface section 212a of
the upper housing section 212, facing the window 216
with a preset clearance in-between, and causes the gas
duct 217 to face outwards. When the coupling part 222
of the liquid tank 203 is fitted to this mating coupling part
213, the gas duct 217 communicates with a nozzle 223
intruded into the coupling part 222 to forward the carbonic
acid gas ejected from the cartridge bottle 5 towards the
liquid tank 203.

[0112] The liquid tank 203 includes a tank part 220,
charged with a liquid to be ejected, and a liquid tube 221
for forwarding the liquid, charged in the tank part 220, to
outside the tank part 220. The liquid tank 203 also in-
cludes the coupling part 222, attached to the mating cou-
pling part 213 of the gas bottle cartridge 202, and the
nozzle 223 provided in the coupling part 222 and con-
nected by the mating coupling part 213 to the gas duct
217.

[0113] The tank part 220, charged with the liquid, is
formed as, for example, a cylindrical vessel, and is
charged with a liquid, such as a paint for coating, ink,
face lotion, aliquid foundation, or aliquid condiment, such
as soybean sauce. An upper surface section 220a of the
tank part 220 is provided with the coupling part 222 fitted
with the nozzle 223. The liquid tube 221 for forwarding
the liquid towards an ejection port 223a of the nozzle 223
is provided for extending through the inside of the tank
part 220.

[0114] The liquid tube 221 is provided for extending
from a bottom section 220b up to the upper surface sec-
tion 220a of the tank part 220. An upper extreme end of
the liquid tube 221 is provided with an ejection port 221a
overlying the upper surface section 220a of the tank part
220. The ejection port 221a of the liquid tube 221 is pro-
vided at a location slightly offset from the center of the
upper surface section 220a of the substantially circular
tank part 220 and proximate to the distal end of the nozzle
223 as later explained.

[0115] The coupling part 222, mounted on the gas bot-
tle cartridge 202, is protruded in an opposite direction to
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the direction of offset of the ejection port 221a of the liquid
tube 221 on the upper surface section 220a of the tank
part 220. This coupling part 222 is shaped in conformity
to the shape of the mating coupling part 213 of the gas
bottle cartridge 202. For example, the coupling part is
formed to a columnar shape that may fit into the mating
coupling part 213 formed as a circular recess, and has
a tight fit in the mating coupling part 213.

[0116] The coupling part 222 includes a hollow part
224 extending along the protruding direction, and the
nozzle 223 is fitted in this hollow part 224. When the
coupling part 222 is mounted on the mating coupling part
213, the nozzle 223 communicates with the gas duct 217,
facing outwards via gas duct 217, so that the carbonic
acid gas may be ejected via nozzle 223.

[0117] The nozzle 223, fitted to the hollow part 224 of
the coupling part 222, is extended is a direction substan-
tially at right angles to the direction of extension of the
liquid tube 221, provided in the tank part 220. The ejection
port 223a, formed at the distal end of the nozzle 223, is
provided in proximity to the ejection port 221a of the liquid
tube 221. When the carbonic acid gas flows from the gas
duct 217 of the gas bottle cartridge 202 into the nozzle,
the carbonic acid gas is ejected via ejection port 223a at
the distal end of the nozzle. Since the ejection port 223a
of the nozzle 223 is mounted in proximity to the ejection
port 221a of the liquid tube 221, the pressure in the ejec-
tion port 221a of the liquid tube 221 is negative. Hence,
the liquid charged in the tank part 220 rises through the
liquid tube 221 so as to be emitted via ejection port 221a.
The liquid emitted from the ejection port 221a is mixed
into the carbonic acid gas ejected from the nozzle 223
and is transformed into mist which is then ejected along
with the carbonic acid gas. The liquid mist, mixed into
the carbonic acid gas, becomes finer in particle size, such
that, when it is the liquid foundation that is sprayed, the
sprayed mist clings more intimately to the skin. On the
other hand, the paint or the liquid condiment may be
sprayed uniformly.

[0118] The operation of the above-described spraying
device 200 during field use will now be described. During
field use of the spraying device 200, the coupling part
222 of the liquid tank 203, the tank part 220 of which has
been charged e.g. with a liquid foundation, is connected
to the mating coupling part 213 of the gas bottle cartridge
202, as shown in Fig.15. This sets up communication
between the nozzle 223 fitted to the coupling part 222
and the gas duct 217 formed in the gas bottle cartridge
202.

[0119] At this time, in the carbonic acid gas cartridge
bottle 5, housed in the lower housing section 211 of the
gas bottle cartridge 202, as shown in Fig.5, the holder 7
is biased downwards by the torsion coil spring 8. Hence,
the acute part 6a of the needle 6, held by the holder 7,
pierces through the lid 14 to form a pierced hole 6a at
the outset. This pierced hole 6a is stopped up by the
acute part 6a of the needle 6 to prohibit ejection of the
carbonic acid gas.
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[0120] The lever member 20 of the actuating member
9is pressed down by the push-down boss 30 of the holder
7, biased at all times by the torsion coil spring 8 towards
the carbonic acid gas cartridge bottle 5. Thus, the oppo-
site end 20b of the lever member 20 is rotated down-
wards, with rotation lugs 24 as pivot, while the one end
20a of the lever member is rotated upwards, as shown
in Fig.15. Since the operating button 21 is engaged with
the one end 20a of the lever member 20, the operating
part 27 is pressed upwards at all times.

[0121] The user then holds the housing 210 of the gas
bottle cartridge 202, as he/she directs an ejection end
223a of the ejection nozzle 223 towards a target for ejec-
tion. When the user then thrusts the actuating button 21
of the actuating member 9, the one end 28a of the thrust
shaft 28 is moved downwards, so that the one end 20a
of the lever member 20, engaged with the thrust shaft
28, is rotated downwards, as shown in Fig.6. The one
end 20a of the lever member 20, engaged with the thrust
shaft 28, is rotated downwards, about the rotation lugs
24 as pivot, while the other end 20b is rotated upwards.
Since the paired facing sides 22a, formed at the opposite
end 20b of the lever member 20, abut against the lower
face of the push-down boss 30 of the flange part 17, the
holder 7 is uplifted, against the bias of the torsion coil
spring 8, away from the lid 14 of the carbonic acid gas
cartridge bottle 5. This uplifts the acute end 6a of the
needle 6, carried by the holder 7, away from the pierced
hole 14a of the lid 14 of the carbonic acid gas cartridge
bottle 5, thus ejecting the carbonic acid gas compressed
in the bottle.

[0122] The carbonic acid gas ejected flows towards
the gas duct 217 via the window 216 formed in the lower
housing section 211 of the housing 210 and thence to-
wards the nozzle 223 of the coupling part 222 mounted
to the mating coupling part 213 so as to be ejected via
ejection port 223a of the nozzle 223. Since the ejection
port 223a of the nozzle 223 is mounted in proximity to
the ejection port 221a of the liquid tube 221, the pressure
in the liquid tube 221 is negative when the carbonic acid
gas is ejected from the nozzle 223. Hence, the liquid
charged in the tank part 220 rises through the liquid tube
221 so as to be emitted via ejection port 221a. The liquid
emitted from the ejection port 221a is mixed into the car-
bonic acid gas ejected from the nozzle 223 and is trans-
formed into mist which then is ejected along with the car-
bonic acid gas.

[0123] In this spraying device 200, the ejection port
221aofthe liquid tube 221 is disposed at a location slight-
ly offset from the center of the circular upper surface sec-
tion 220a of the tank part 220, and the ejection port 223a
of the nozzle 223, fitted to the coupling part 222, ejects
the carbonic acid gas along the direction of offset of the
ejection port 221a of the liquid tube 221. Hence, the liquid
sprayed may be supplied evenly to the target of spraying,
without being obstructed by the upper surface section
220a of the tank part 220.

[0124] The depth of intrusion of the shaft part 49a of
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the control member 49 may be adjusted at the outset by
manually rotating the shaft part 49a for thereby adjusting
the position of abutment of the distal end of the shaft part
49a on the upper surface 7b of the holder 7. By so doing,
the shaft part 49a of the control member 49 compresses
against the upper surface 7b of the holder 7, even when
the holder 7 is uplifted by the actuating member 9, for
controlling the uplifting of the holder 7 to permit the flow
of the carbonic acid gas to be adjusted for prevent the
carbonic acid gas from being ejected in excessive quan-
tities.

[0125] When the thrusting by the user on the actuating
button 21 of the actuating member 9is released, the hold-
eris biased towards the carbonic acid gas cartridge bottle
5 under the bias of the torsion coil spring 8. Hence, the
acute member 6a of the needle 6, retained by the holder
7, is passed through the pierced hole 14a of the lid 14 of
the carbonic acid gas cartridge bottle 5 to stop up the
carbonic acid gas cartridge bottle 5. This halts the ejec-
tion of the carbonic acid gas from the nozzle 223 to stop
the ejection of the liquid.

[0126] The opposite end 20b of the lever member 20
is thrust by the push-down boss 30 of the holder 7, biased
towards the carbonic acid gas cartridge bottle 5, and
hence the one end 20a of the lever member 20 is rotated
upwards, with the rotation lugs 24 as pivot. Consequent-
ly, the actuating button 21, engaged with the one end
20a of the lever member 20, and hence the thrust shaft
28, are moved upwards, so that the operating part 27 is
uplifted above the upper surface 212b.

[0127] Thus, when the liquid is not being sprayed, the
holder 7 is biased towards the carbonic acid gas cartridge
bottle 5, so that the acute end 6a of the needle 6 stops
up the lid 14 of the carbonic acid gas cartridge bottle 5
to prohibit the spraying of the carbonic acid gas. Hence,
even if once the gas bottle cartridge 202 and the liquid
tank 203 are assembled together, the gas bottle cartridge
202 may be detached in safety from the liquid tank 203,
without the risk of inadvertent ejection of the carbonic
acid gas or frost injury otherwise caused by the heat of
vaporization.

[0128] Moreover, with the spraying device 200, in case
there is left a residual amount of the carbonic acid gas
in the carbonic acid gas cartridge bottle 5, the gas bottle
cartridge 202 may still be used by attaching the gas bottle
cartridge to the liquid tank 203 currently used, or to a new
liquid tank.

[0129] Inthe sprayingdevice 200, the needle 6 pierces
through the lid 14, by the holder 7 being biased by the
torsion coil spring 8 towards the carbonic acid gas car-
tridge bottle 5, by way of stoppering the lid. Hence, even
if the gas bottle cartridge 202 is inadvertently dropped
before mounting the gas bottle cartridge to the coupling
part 222 of the liquid tank 203, there is no risk of inad-
vertent ejection of the carbonic acid gas or frost injury
otherwise caused by the heat of vaporization to assure
safe handling.

[0130] Inthe spraying device according to the present
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invention, the gas bottle cartridge may be formed as one
with the liquid tank, in place of separately providing the
gas bottle cartridge and the liquid tank and attaching them
together for use for spraying. Even in such case, if the
carbonic acid gas has been charged in the gas bottle
cartridge formed by a metal enclosure and the carbonic
acid gas is not being sprayed, the holder 7 is biased to-
wards the gas bottle cartridge and the acute end 6a of
the needle 6 stops up the lid 14 of the carbonic acid gas
cartridge bottle 5 to inhibit the spraying of the carbonic
acid gas. Hence, the ejection control of the carbonic acid
gas may be achieved reliably by a simplified configuration
of intruding and extracting the needle 6 for the lid 14.
[0131] The spraying device according to the present
invention may be configured as a spraying device 300
as now described. In the spraying device 300, the same
components as those described in connection with the
gas ejection devices 1, 100 and the spraying device 200
are depicted by the same reference numerals and de-
tailed description is dispensed with.

[0132] Referring to Fig. 16, the spraying device 300
includes a gas bottle cartridge 302 and a liquid tank 303
detachably mounted to the gas bottle cartridge 302. In
this gas bottle cartridge 302, there is housed a carbonic
acid gas cartridge bottle 5 charged with a carbonic acid
gas used for spraying the liquid in the form of a mist.
Referring to Figs. 16 and 17, the gas bottle cartridge 302
includes the carbonic acid gas cartridge bottle 5, charged
with carbonic acid gas, as compressed gas, a holder 107,
a torsion coil spring 8, an actuating member 109 and a
housing 110. The holder 107 holds a needle 106 for open-
ing/ closing the carbonic acid gas cartridge bottle 5, and
the torsion coil spring 8 biases the holder 107 towards
an opening part of the carbonic acid gas cartridge bottle
5. The actuating member 109 actuates the holder 107 in
a direction away from the opening part of the carbonic
acid gas cartridge bottle 5 to release the carbonic acid
gas. The housing 110 has the carbonic acid gas cartridge
bottle 5, holder 107 and the actuating member 109
housed therein and includes a gas duct 111 for forward-
ing the carbonic acid gas ejected from the carbonic acid
gas cartridge bottle 5 to outside.

[0133] Meanwhile, the carbonic acid gas cartridge bot-
tle 5, needle 106, holder 107, torsion coil spring 8, actu-
ating member 109, gas duct 111 and the housing 110,
as well as other components, are similar in structure to
the corresponding components of the gas ejection de-
vices 1, 100 or the spraying device 200. Hence, these
are depicted by the same reference numerals and the
detailed description is dispensed with.

[0134] Out of these components, the conduit 147,
formed in the housing 110 of the gas bottle cartridge 302,
has its one end communicating with a preset clearance
with the lid 14 of the carbonic acid gas cartridge bottle 5,
while having its other end protruded outwards and intrud-
ed into a connection hole 312 formed in the liquid tank
303. The lid 14 of the carbonic acid gas cartridge bottle
faces the inside of the retention opening 135 and is
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threaded to a female thread of the retention opening 135.
Thus, the conduit provides for communication between
the gas duct 111 and the nozzle 313 of the liquid tank
303 to permit the carbonic acid gas to be ejected at an
ejection port 313a of the nozzle 313.

[0135] Referring to Figs. 18 and 19, the gas bottle car-
tridge 302, described above, is assembled in a manner
similar to the gas ejection device 100. That is, the car-
bonic acid gas cartridge bottle 5 is mounted on the upper
housing section 132, and the lower housing section 131
is mounted in position. The holder 106 and the actuating
member 109 are then mounted on the lower surface sec-
tion 132a on which there are provided the holder guide
wall section 141, support wall sections 142, 142, thrust
shaft guide wall section 143, guide rails 144, 144, top
plate 145 and the conduit 147. Finally, the cap 150 is
mounted on the housing 110 in a manner of overlying
the upper housing section 132.

[0136] With the gas bottle cartridge 302, the opening/
closing operation of the carbonic acid gas cartridge bottle
5 may be checked as the holder 106 and the actuating
member 109 have been mounted in position. That is, the
operation of the gas bottle cartridge 302 can be checked
prior to the mounting of the cap 150, by having the holder
106 and the torsion coil spring 8 retained by the top plate
145 mounted on the supportwall sections 142, 142. Thus,
unlike the case where the carbonic acid gas cartridge
bottle 5 is checked as to its opening/ closing operation
after the holder and the torsion coil spring are retained
by the cap and the cap is mounted in position, it becomes
possible to save the labor of dismounting the cap 150 in
order to check for possible failure of the inner structure.
[0137] The liquid tank 303, to be connected to the gas
bottle cartridge 302 via conduit 147, includes a tank part
310, charged with the liquid to be ejected, a liquid tube
311, a connection port 312 and a nozzle 313. The liquid
tube 311 is used for forwarding the liquid, charged in the
tank part 310, to outside the tank part 310, and the con-
nection port 312 is used for connecting the conduit 147
of the gas bottle cartridge 302 thereto. The nozzle 313
is provided within the connection port 312 and adapted
for communicating via conduit 147 with the gas duct 111.
[0138] The tank part 310, charged with the liquid, is
formed as, for example, a cylindrical vessel, and is
charged with a liquid, such as a paint for coating, ink,
facelotion, aliquid foundation, or a liquid condiment, such
as soybean sauce. An upper surface section 310a of the
tank part 310 is provided with the connection port 312
communicating with the nozzle 313. The liquid tube 311
for forwarding the liquid towards an ejection port 313a of
the nozzle 313 is provided for extending through the in-
side of the tank part 310.

[0139] The liquid tube 311 is provided for extending
from a bottom section 310b up to the upper surface sec-
tion 310a of the tank part 310. An upper extreme end of
the liquid tube is provided with an ejection port 311a over-
lying the upper surface section 310a of the tank part 310.
The ejection port 311a of the liquid tube 311 is provided
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at a location slightly offset from the center of the upper
surface section 310a of the substantially circular tank part
310 and proximate to the distal end of the nozzle 313 as
later explained.

[0140] The connection port 312, inserted into the con-
duit 147 of the gas bottle cartridge 302, is formed for
protruding in a direction opposite to the direction of offset
of the ejection port 311a of the liquid tube 311 on the
upper surface section 310a of the tank part 310. This
connection port 312 is profiled to the shape of the conduit
147 of the gas bottle cartridge 302. For example, the
connection port 312 is circular in profile for the cylindri-
cally-shaped conduit 147 to fit therein, and is connected
without interstices to the conduit 147.

[0141] The nozzle 313 is fitted to the side of the con-
nection port 312 opposite to the side for intrusion of the
conduit 147. When the conduit 147 is inserted into the
connection port 312, the nozzle 313 is connected to the
gas duct 111 via conduit 147 to permit the carbonic acid
gas to be ejected from the nozzle 313.

[0142] The nozzle 313, fitted into the connection port
312, isextended in adirection substantially at rightangles
to the direction of extension of the liquid tube 311 pro-
vided in the tank part 310. The ejection port 313a at the
distal end of the nozzle is proximate to the ejection port
311a of the liquid tube 311. When the carbonic acid gas
flows into the nozzle 313 from the gas duct 111 of the
gas bottle cartridge 302, the carbonic acid gas is ejected
via ejection port 313a at the distal end of the nozzle.
Since the ejection port 313a of the nozzle 313 is mounted
in proximity to the ejection port 311a of the liquid tube
311, the pressure in the ejection port 311a of the liquid
tube 311 is negative. Hence, the liquid charged in the
tank part 310 rises through the liquid tube 311 so as to
be emitted via ejection port 311a. The liquid emitted from
the ejection port 311a is mixed into the carbonic acid gas
ejected from the nozzle 313 and is transformed into mist
which then is ejected along with the carbonic acid gas.
The liquid mist, mixed into the carbonic acid gas, be-
comes finer in particle size, such that, when it is the liquid
foundation that is sprayed, the sprayed mist clings more
intimately to the skin. On the other hand, the paint or the
liquid condiment may be sprayed uniformly.

[0143] The operation during actual field use of the
spraying device 300, described above, will now be ex-
plained. During actual field use of the spraying device
300, the conduit 147 provided in the upper housing sec-
tion 132 of the housing 110 is intruded into the connection
port 312 to establish communication between the gas
duct 111 and the nozzle 313, as shown in Fig.16.
[0144] The carbonic acid gas cartridge bottle 5 is
housed in the lower housing section 131 of the housing
110. The holder 107 is biased downwards by the torsion
coil spring 8. Thus, in the spraying device 300, the acute
end 106a of the needle 106, held by the holder 107, is
passed through the lid 14 at the outset to form a pierced
hole 14a which is simultaneously stopped up with the
acute end 106a of the needle 106 to inhibit the ejection
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of the carbonic acid gas.

[0145] Moreover, the lever member 120 of the actuat-
ing member 109 is pushed down by the actuating mem-
ber 109 of the holder 107 which is biased at all times by
the torsion coil spring 8 towards the carbonic acid gas
cartridge bottle 5. Thus, the lever member 120 has its
opposite end 120b rotated downwards, with the rotation
lugs 124 as pivot, while having its one end 120a rotated
upwards. Hence, the thrust shaft 121, the thrust lug 129
of which is engaged with the lateral sides 125a of the
lever member 120, has its shaft part 127 uplifted for all
time.

[0146] The userthen holds the spraying device 300 as
he/she directs the ejection port 313a, formed at the distal
end of the ejection nozzle 313, towards a target for ejec-
tion. When the user then thrusts the actuating button 151
of the cap 150, the thrust lug 129 of the thrust shaft 121
is moved downwards. Hence, the one end 120a of the
lever member 120, engaged with the thrust lug 129, is
rotated downwards, with the rotation lugs 124 as pivot,
while the other end 120b is rotated upwards. Thus, the
facing sides 122a, formed on the opposite end 120b of
the lever member 120, compress against the lower side
of the lug 119 of the flange part 117, so that the holder
107 is uplifted, against the bias of the torsion coil spring
8, away from the lid 14 of the carbonic acid gas cartridge
bottle 5. This uplifts the acute end 106a of the needle106,
carried by the holder 107, out of the pierced hole 14a of
the lid 14 of the carbonic acid gas cartridge bottle 5, thus
ejecting the carbonic acid gas compressed in the car-
tridge bottle 5.

[0147] The carbonic acid gas, thus ejected, flows via
conduit 147 provided in the upper housing section 132
of the housing 110 into the nozzle 313 communicating
with the gas duct 111, so as to be ejected via ejection
port 313a of the nozzle 313.

[0148] Since the ejection port 313a of the nozzle 313
is mounted in proximity to the ejection port 311a of the
liquid tube 311, the pressure in the ejection port 311a of
the liquid tube 311 at this time is negative. Hence, the
liquid charged in the tank part 310 rises through the liquid
tube 311 so as to be emitted via ejection port 311a. The
liquid emitted from the ejection port 311a is mixed into
the carbonic acid gas ejected from the nozzle 313 and
is transformed into mist which then is ejected along with
the carbonic acid gas.

[0149] When the thrusting by the user on the actuating
button 151 of the actuating member 109 is released, the
holder 107 is biased towards the carbonic acid gas car-
tridge bottle 5 under the bias of the torsion coil spring 8.
Hence, the acute end 106a of the needle 106, held by
the holder 107, is passed through the pierced hole 14a
of the lid 14 of the carbonic acid gas cartridge bottle 5 to
stop up the carbonic acid gas cartridge bottle 5. This halts
the ejection of the carbonic acid gas from the nozzle 313.
[0150] On the other hand, the lever member 120 has
its opposite end 120b thrust by the lug 119 of the holder
107, biased towards the carbonic acid gas cartridge bot-
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tle 5, so that its one end 120a is rotated upwards, with
the rotation lugs 124 as pivot. Thus, the thrust shaft 121,
engaged with the one end 120a of the lever member 120,
has its shaft member 127 shifted upwards, so that the
eject button 151 of the cap 150, compressing against the
shaft part 127, is also uplifted towards the upper surface
150a.

[0151] Thus, in the gas ejection device 300, when the
carbonic acid gas has been charged in the carbonic acid
gas cartridge bottle 5, formed by a metal enclosure, and
the carbonic acid gas is not being sprayed, the holder
107 is biased towards the carbonic acid gas cartridge
bottle 5, so that the acute end 106a of the needle 106
stops up the lid 14 of the carbonic acid gas cartridge
bottle 5 to inhibit ejection of the carbonic acid gas. Thus,
with the spraying device 300, ejection control of the car-
bonic acid gas can be performed reliably despite its sim-
ple configuration of introducing and extruding the needle
106 for the lid 14.

[0152] Also, inthe spraying device 300, when the liquid
is not being sprayed, the holder 107 is biased towards
the carbonic acid gas cartridge bottle 5, so that the acute
end 106a of the needle 106 stops up the lid 14 of the
carbonic acid gas cartridge bottle 5 to inhibit ejection of
the carbonic acid gas. Thus, with the spraying device
300, even if once the gas bottle cartridge 302 and the
liquid tank 303 are assembled together, the gas bottle
cartridge 302 may be dismounted in safety from the liquid
tank 303, without the risk of inadvertent ejection of the
carbonic acid gas or frost injury otherwise caused by the
heat of vaporization.

[0153] Moreover, with the spraying device 300, in case
there is left a residual amount of the carbonic acid gas
in the carbonic acid gas cartridge bottle 5, the gas bottle
cartridge 302 may still be used by attaching the gas bottle
cartridge to the liquid tank 303 currently used, or to a new
liquid tank.

[0154] In the spraying device 300, the needle 106
pierces through the lid 14, by the holder 107 being biased
by the torsion coil spring 8 towards the carbonic acid gas
cartridge bottle 5, by way of stopping up the lid. Thus,
even if the gas bottle cartridge 302 is inadvertently
dropped before mounting the gas bottle cartridge to the
coupling part 312 of the liquid tank 303, there is no risk
of inadvertent ejection of the carbonic acid gas or frost
injury otherwise caused by the heat of vaporization to
assure safe handling.

[0155] In the spraying device 300, the gas bottle car-
tridge may be formed as one with the liquid tank, in place
of separately providing the gas bottle cartridge and the
liquid tank and attaching them together for use for spray-
ing. Even in such case, if the carbonic acid gas has been
charged in the gas bottle cartridge formed by a metal
enclosure and the carbonic acid gas is not being sprayed,
the holder 7 is biased towards the gas bottle cartridge
and the acute end 6a of the needle 6 stops up the lid 14
of the carbonic acid gas cartridge bottle 5 to inhibit the
spraying of the carbonic acid gas. Thus, the ejection con-
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trol of the carbonic acid gas may be achieved reliably by
a simplified configuration of intruding and extracting the
needle 6 for the lid 14.

Claims

1.

A gas ejection device comprising:

a bottle having an opening part closed by a lid,
said bottle being charged with a compressed
gas in advance;

aneedle intruded through a pierced hole formed
in said lid for stopping up said lid;

a holder holding said needle at one end thereof
in a facing relation to said lid of said bottle and
movable towards and away from said lid;

a biasing member for biasing said holder to-
wards the lid of said bottle;

an actuating member for actuating said holder
in a direction away from said lid to extract said
needle from said pierced hole for opening said
bottle; and

a housing for accommodating said bottle and
the holder therein; said housing including a gas
duct for forwarding said compressed gas, eject-
ed via said pierced hole in said lid, to outside.

2. The gas ejection device according to claim 1 further

comprising:

a control member for compressing against the
opposite end of said holder for controlling the
movement of said bottle in a direction away from
said lid; said control member controlling the
opening/ closure of said bottle by said actuating
member for controlling the amount of ejection of
said compressed gas.

The gas ejection device according to claim 1 wherein
said pierced hole is formed by said needle pierced
through said lid.

The gas ejection device according to claim 1 wherein
an ejection nozzle for ejecting said compressed gas
is formed in said gas duct.

The gas ejection device according to claim 1 wherein
said biasing member is a torsion coil spring having
one end compressing against said holder;

there being formed in said housing a top plate for
carrying the other end of said torsion coil spring.

The gas ejection device according to claim 1 wherein
said actuating member includes an operating lever
having one end, with a pivot at a point along the
longitudinal direction as a boundary, compressing
against said holder for causing movement of said
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holder in a direction away from said lid for opening
said bottle, to open said bottle, and a thrusting mem-
ber engaged with the opposite end of said operating
lever, with said pivot as a boundary, said thrusting
member being thrust for causing said operating lever
to be rotated in a direction in which said holder is
moved away from said lid; and wherein

a cap member is provided in said housing; said cap
member carrying a thrust button for thrusting said
thrusting member.

A spraying device comprising:

a gas bottle cartridge; said gas bottle cartridge
including a bottle having an opening part sealed
by a lid, said bottle being charged with a com-
pressed gas in advance, a needle passed
through a pierced hole formed in said lid for stop-
ping up said lid, a holder holding said needle at
one end thereof in a facing relation to said lid of
said bottle and movable towards and away from
saidlid, a biasing member for biasing said holder
towards the lid of said bottle, an actuating mem-
ber for actuating said holder in a direction away
from said lid for opening said bottle, and a hous-
ing foraccommodating said bottle and the holder
therein, said housing including a mating cou-
pling part formed with a gas duct for forwarding
said compressed gas, ejected via said pierced
hole in said lid, to outside; and

a liquid tank; said liquid tank including a tank
part charged with liquid, a liquid tube for forward-
ing the liquid charged in said tank part to outside
said tank part, a coupling part for being coupled
to said mating coupling part in said housing for
coupling detachably to said gas cartridge bottle,
and a nozzle member passed through said cou-
pling part so that a distal end thereof faces the
vicinity of an ejection port of said liquid tube;
said liquid being ejected in a mist along with said
compressed gas.

The spraying device according to claim 7 wherein
said biasing member is a torsion coil spring having
one end compressing against said holder;

said housing including a top plate for supporting the
opposite end of said torsion coil spring.

The spraying device according to claim 7 wherein
said actuating member includes an operating lever
having one end, with a pivot at a point along the
longitudinal direction as a boundary, compressing
against said holder for causing movement of said
holder in a direction away from said lid for opening
said bottle, to open said bottle, and a thrusting mem-
ber engaged with the opposite end of said operating
lever, with said pivot as a boundary, said thrusting
member being thrust for causing said operating lever
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to be rotated in a direction in which said holder is
moved away from said lid; and wherein

a button casing is provided in said housing; said cap
member carrying a thrust button for thrusting said
thrusting member.

The spraying device according to claim 7 wherein
said pierced hole is formed by said needle pierced
through said lid.

The spraying device according to claim 7 further
comprising:

a control member for compressing against the
opposite end of said holder for controlling the
movement of said bottle in a direction away from
said lid; said control member controlling the
opening/ closure of said bottle by said actuating
member for controlling the amount of ejection of
said compressed gas.

The spraying device according to claim 7 wherein
said ejection port of said liquid tube faces the upper
surface section of said tank part with offset along the
direction of ejection of said nozzle member.

A spraying device comprising:

a tank part charged with a liquid in advance;

a liquid tube for forwarding the liquid charged
into said tank part to outside said tank part;

an ejection part communicating with said liquid
tube for discharging the liquid flowing in said lig-
uid tube;

a bottle having an opening part sealed by a lid
and charged in advance with a compressed gas;
a needle piercing through a pierced hole formed
in said lid for stopping said pierced hole;

a holder for holding said needle in a facing re-
lation to said lid of said bottle for movement to-
wards and away from said lid;

a biasing member for biasing said holder to-
wards said lid of said bottle;

an actuating member for actuating said holder
in a direction away from said lid for opening said
bottle; and

an enclosure including a gas duct for said com-
pressed gas having an ejection port of said com-
pressed gas, ejected from said pierced hole in
said bottle, said ejection port facing the vicinity
of said ejection part of said liquid, said enclosure
housing said bottle and the holder;

said liquid being ejected in a mist along with said
compressed gas.

The spraying device according to claim 13 wherein
said biasing member is a torsion coil spring having
one end compressing against said holder;

10

15

20

25

30

35

40

45

50

55

19

EP 1712 291 A1

15.

16.

17.

18.

36

said housing including therein a top plate supporting
the opposite end of said torsion coil spring.

The spraying device according to claim 13 wherein
said actuating member includes an operating lever
having one end, with a pivot at a point along the
longitudinal direction as a boundary, compressing
against said holder for causing movement of said
holder in a direction away from said lid for opening
said bottle, to open said bottle, and a thrusting mem-
ber engaged with the opposite end of said operating
lever, with said pivot as a boundary, said thrusting
member being thrust for causing said operating lever
to be rotated in a direction in which said holder is
moved away from said lid; and wherein

a button casing is provided in said housing; said cap
member carrying a thrust button for thrusting said
thrusting member.

The spraying device according to claim 13 wherein
said pierced hole is formed by said needle pierced
through said lid.

The spraying device according to claim 13 further
comprising:

a control member for compressing against the
opposite end of said holder for controlling the
movement of said bottle in a direction away from
said lid; said control member controlling the
opening/ closure of said bottle by said actuating
member for controlling the amount of ejection of
said compressed gas.

The spraying device according to claim 13 wherein
said ejection port of said liquid tube faces the upper
surface section of said tank part with offset along the
direction of ejection of said nozzle member.

Amended claims under Art. 19.1 PCT

1. (Amended) A gas ejection device comprising:

a bottle having an opening part closed by a lid,
said bottle being charged with a compressed
gas in advance, a needle intruded through a
pierced hole formed in said lid for stopping up
said lid, a holder holding said needle at one end
thereofin a facing relation to said lid of said bottle
and movable towards and away from said lid, a
guide wall section for prohibiting the rotation of
said holder and for guiding linear movement of
said needle, a biasing member for biasing said
holder towards the lid of said bottle, an actuating
member for actuating said holder in a direction
away from said lid to extract said needle from
said pierced hole for opening said bottle, and a
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housing for accommodating said bottle and the
holder therein; said housing including a gas duct
for forwarding said compressed gas, ejected via
said pierced hole in said lid, to outside.

2. The gas ejection device according to claim 1 fur-
ther comprising:

a control member for compressing against the
opposite end of said holder for controlling the
movement of said bottle in a direction away from
said lid; said control member controlling the
opening/ closure of said bottle by said actuating
member for controlling the amount of ejection of
said compressed gas.

3. The gas ejection device according to claim 1
wherein said pierced hole is formed by said needle
pierced through said lid.

4. The gas ejection device according to claim 1
wherein an ejection nozzle for ejecting said com-
pressed gas is formed in said gas duct.

5. The gas ejection device according to claim 1
wherein said biasing member is a torsion coil spring
having one end compressing against said holder;
there being formed in said housing a top plate for
carrying the other end of said torsion coil spring.

6. The gas ejection device according to claim 1
wherein said actuating member includes an operat-
ing lever having one end, with a pivot at a point along
the longitudinal direction as a boundary, compress-
ing against said holder for causing movement of said
holder in a direction away from said lid for opening
said bottle, to open said bottle, and a thrusting mem-
ber engaged with the opposite end of said operating
lever, with said pivot as a boundary, said thrusting
member being thrust for causing said operating lever
to be rotated in a direction in which said holder is
moved away from said lid; and wherein

a cap member is provided in said housing; said cap
member carrying a thrust button for thrusting said
thrusting member.

7. (Amended) A spraying device comprising a gas
bottle cartridge; said gas bottle cartridge including a
bottle having an opening part sealed by a lid, said
bottle being charged with a compressed gas in ad-
vance, a needle passed through a pierced hole
formed in said lid for stopping up said lid, a holder
holding said needle at one end thereof in a facing
relation to said lid of said bottle and movable towards
and away from said lid, a guide wall section for pro-
hibiting the rotation of said holder and for guiding
linear movement of said needle, a biasing member
for biasing said holder towards the lid of said bottle,
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an actuating member for actuating said holder in a
direction away from said lid for opening said bottle,
and a housing for accommodating said bottle and
the holder therein, said housing including a mating
coupling part formed with a gas duct for forwarding
said compressed gas, ejected via said pierced hole
in said lid, to outside; and

a liquid tank; said liquid tank including a tank part
charged with liquid, a liquid tube for forwarding the
liquid charged in said tank part to outside said tank
part, a coupling part for being coupled to said mating
coupling partin said housing for coupling detachably
to said gas cartridge bottle, and a nozzle member
passed through said coupling part so that a distal
end thereof faces the vicinity of an ejection port of
said liquid tube;

said liquid being ejected in a mist along with said
compressed gas.

8. The spraying device according to claim 7 wherein
said biasing member is a torsion coil spring having
one end compressing against said holder;

said housing including a top plate for supporting the
opposite end of said torsion coil spring.

9. The spraying device according to claim 7 wherein
said actuating member includes an operating lever
having one end, with a pivot at a point along the
longitudinal direction as a boundary, compressing
against said holder for causing movement of said
holder in a direction away from said lid for opening
said bottle, to open said bottle, and a thrusting mem-
ber engaged with the opposite end of said operating
lever, with said pivot as a boundary, said thrusting
member being thrust for causing said operating lever
to be rotated in a direction in which said holder is
moved away from said lid; and wherein

a button casing is provided in said housing; said cap
member carrying a thrust button for thrusting said
thrusting member.

10. The spraying device according to claim 7 wherein
said pierced hole is formed by said needle pierced
through said lid.

11. The spraying device according to claim 7 further
comprising:

a control member for compressing against the
opposite end of said holder for controlling the
movement of said bottle in a direction away from
said lid; said control member controlling the
opening/ closure of said bottle by said actuating
member for controlling the amount of ejection of
said compressed gas.

12. The spraying device according to claim 7 wherein
said ejection port of said liquid tube faces the upper
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surface section of said tank part with offset along the
direction of ejection of said nozzle member.

13. (Amended) A spraying device comprising:

a tank part charged with a liquid in advance;

a liquid tube for forwarding the liquid charged
into said tank part to outside said tank part;

an ejection part communicating with said liquid
tube for discharging the liquid flowing in said lig-
uid tube;

a bottle having an opening part sealed by a lid
and charged in advance with a compressed gas;
a needle piercing through a pierced hole formed
in said lid for stopping said pierced hole;

a holder for holding said needle in a facing re-
lation to said lid of said bottle for movement to-
wards and away from said lid;

a guide wall section for prohibiting the rotation
of said holder and for guiding linear movement
of said needle,

a biasing member for biasing said holder to-
wards said lid of said bottle;

an actuating member for actuating said holder
in a direction away from said lid for opening said
bottle; and

an enclosure including a gas duct for said com-
pressed gas having an ejection port of said com-
pressed gas, ejected from said pierced hole in
said bottle, said ejection port facing the vicinity
of said ejection part of said liquid, said enclosure
housing said bottle and the holder;

said liquid being ejected in a mist along with said
compressed gas.

14. The spraying device according to claim 13
wherein said biasing member is a torsion coil spring
having one end compressing against said holder;
said housing including therein a top plate supporting
the opposite end of said torsion coil spring.

15. The spraying device according to claim 13
wherein said actuating member includes an operat-
ing lever having one end, with a pivot at a point along
the longitudinal direction as a boundary, compress-
ing against said holder for causing movement of said
holder in a direction away from said lid for opening
said bottle, to open said bottle, and a thrusting mem-
ber engaged with the opposite end of said operating
lever, with said pivot as a boundary, said thrusting
member being thrust for causing said operating lever
to be rotated in a direction in which said holder is
moved away from said lid; and wherein

a button casing is provided in said housing; said cap
member carrying a thrust button for thrusting said
thrusting member.

16. The spraying device according to claim 13
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wherein said pierced hole is formed by said needle
pierced through said lid.

17. The spraying device according to claim 13 further
comprising:

a control member for compressing against the
opposite end of said holder for controlling the
movement of said bottle in a direction away from
said lid; said control member controlling the
opening/ closure of said bottle by said actuating
member for controlling the amount of ejection of
said compressed gas.

18. The spraying device according to claim 13
wherein

said ejection port of said liquid tube faces the upper
surface section of said tank part with offset along the
direction of ejection of said nozzle member.
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